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ADMIRAL SIR LEOPOLD M’CLINTOCK, K.C.B. 

By Sir CLEMBKTS B. MARKHAM, K.O B. 

A 0H£AT explorer, a great geographer, has passed from among us, 

**hiB ooDfliot past, 
and life’s long battle won at last.” 

There remains for ue a great name, a name which should inspire 
M’Olintook’s countrymen to emulate his example, and to cultivate the 
high qualities which made him famous. 

Francis Leopold M’Clintock was born at 1, Seatown Place, Dundalk, 
on July 8, 1819, and was one of twelve children. He came of a 
Scottish family settled in county Donegal since the time of Queen 
Eliasaboth. His father, Henry MH^lintook, formerly of the 3rd Dragoon 
Guards, had charge of the Custom House at Dundalk. He was a younger 
brother of John M’Clintook, m.p., of Drumcar, father of the first Lord 
Rathdonnel and of Lieut. William Bunbury M’Olintock, n.N. His wife, 
the mother of Leopold, was Eli 2 abeth Melosina, daughter of the Venerable 
Dr..Fleury, d.d., Archdeacon of Waterford. 

Leopold, when he was a very small boy, was sent to the Dundalk 
school under the Rev. John Darley, afterwards Bishop of Meath. His 
wish to go to sea was rather suddenly gratified. Captain Charles Paget 
was oommissioning the Samarang at Portsmouth, and gave his nomina- 
tion of a first>olas8 volunteer to his first lieutenant, William Bunbury 
M’Olintook, who at onoe offered it to his uncle Henry for his young cousin 
Leo{)old. The letter arrived on June 20, 1831, when the little boy 
was not quite twelve years old, 4 feet 6 inches high, and weighing 
68 lbs. He was sent off the same evening in charge of Mr. Perkins, a 
No. I.— January, 1908.] b 
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tide-waiter under his father, going from Dublin to Bristol, and thonoe 
by coach to T’ortsmoiitli. The captain and every one on board were 
extremely kind to “ little Paddy/’ as they called him, and Mr. Perkins 
took leave of him with the following injunction: “Good-bye, Master 
Leopold ; never turn your back on the enemy while you’ve a face to face 
him with.” The first lieutenant, when he went to look for his little 
cousin, said he was so small, it was like looking for a flea in a blanket. 

The Samarawjs coinraisHion was a very happy one. She was a 
28-gun fiigate. In those days the South American station included 
both sides. At one time she was in the Gulf of California, when 
Captain Paget used to take little M’dintock on shooting excursions, 
sometimes for two oi three days, and gavt‘ him a pea-rifle. In another 
part of the commission she was a good deal at Bahia and on the Brazilian 
coast, where the litthi boy learnt to swim. The Snmarang was paid off 
in January, 183.5, when the captain was twent\-six, having beeit pro- 
moted to that rank at the early ag(^ of twent^ -three. lie was a son of 
Admiral the TIon. Sir (diaries Paget, K.c.n., and afterwards became 
M’Clintook’s brother-in-law. 

M’Clintock’s next ship was the Cmron steamer, employed in 
surveying, chiefly round the Isle of Man. It was a very rough and 
arduous time under an exceptionally unpleasant commander, but the 
Camm was paid off in November, 183.5. M’Clintock then joined the 
Hercn1fK(14)m the (^haniiel squadron, under Captains Maurice Berkeley 
and 3’oup Nicholas. In 1837 he was transforn'd to tlu^ 65cro^//7c, on the 
North American htation, under Ca])td,in Polkiughoino. M’Clintock then 
saw a good deal of the ports on the Spanish main — csjjooially Santa 
Marta; and after some time, the then under (Viptain (aftei- 

wards Sir Alexandoi ) Milne, was sent t<> the coast of Nowfoundlaml, 
whore the young midshipman ]mssed some time very pleasantly, shoot- 
ing and fishing. Tie wn^ also at (^nobe<-. He ]>assed for seamanship 
at Bermuda, and soon .ifterwaids the Crorodllc raptured a slaver, the 
Mrrctdita, off the south coast of Cuha. M’Cliiilock vvas one of the 
prize crew to take her to Havunna, where she was condemned by 
the Prize Court. His shaie of the prize money was only £6. 

In the end of 1841 M’Clintock was a]»poijitcd to the hJ.r(*(dhntf then 
commanded by Sir Thomas IlastingH, to pass foi a lieutenant, remaining 
there until 184.3. He got a first class in steam machinery and practical 
gunneiy, and a second class in mathematics. 

Having completed his examination for a lieutenant, he was appointed 
to the Qorgon^ a paddle-wheel steamer commanded by Captain Chailes 
Hothara, and proceeded to the Brazilian station. At that time M’CIin- 
tock’s father died, and his mothei went to hve in Dublin. On May 1, 
1844, when at anchor off Montevideo, the Gorgtm was driven on shore, 
high up on the beach, during a violent pampero. Commodore Purvis 
and others said it was impossible that she could ever float again. But 
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with Charlie Hothatn there was no such word as “ impossible.” She was 
on the beaoh until October 18. Through Hotham’s seamanlike skill, 
ably seconded by his offioors and crew, she was sueoessfully floated off. 
An account of this great feat in seamanship, “ The Recovery of the 
Q argon** was written by one of the junior lieutenants, the late Admiral 
Sir Cooper Key. 

In 1845 Sir Charles Hotham presented M’Clintock with a commission 
as acting lieutenant, which had been placed at his disposal by Com- 
modore Purvis. He was appointed to tlio Frolic^ a sailing brig (sixteen 
guns), Captain Cospatrick Baillie Hamilton, and joined her, as third 
lieutenant, in the river Plate, when on her way to the Pacific. On October 
2, 1845, the Frolic arrived at Honolulu and wont inb> the inner harbour. 
The present writer was then a naval cadet in the flagship ColUngwood^ 
and to him it was a memorable date, for on that day he made M’Clin- 
tock’s acquaintance, leading to a friendship which endured for sixty-two 
years. The Frolic was with us again at Mazatlan, and for more than a 
year she was up the Gull of California, smuggling freight at Gnaymas, 
while the oflSoers were shooting doer. There were changes during the 
commibsion, and IM’Clintock brought the beautiful little brig borne, as 
first lieutenant, in Juno, 1847. 

After some months at homo with his mother in Duldin, M’Clintock 
went to study at the Royal Naval (college at Portsmouth on half-pay. 
IJut in the oiuly sjiring of 1848, his fiiond, Captain William Smyth, who 
was first lieutenant with Sir George Back in the Terror^ recommended 
him to Sir James Ross, who was fitting out an Arctic (expedition for the 
searcih of Sir John Franklin’s ships. He was appointed second liou- 
timant of the FjiitcrprUc^ M’Clure being first lieutenant. Tliis was the 
turning-point of M’Clintock’s life. It was his opimrlunity, and he 
seized it. Ross was an officer of quite unrivalbnl Arctic experience, 
having served in six previous expeditions, and under him M’Clintook 
received his training. The year 1848 was an oxcoptioiially close year, 
and the expedition was obliged to winter in Port Leopold, at the north- 
eastern extremity of North Somerset. Sir James Ross, accompanied by 
M’CliuLock, undertook the chief sledge journey, when, by great effoi'ts, 
a distance out and home of 500 miles was accomplished in forty days. 
It. was a period of intense labour, constant exposure, and insufficient 
food, and out of twelve picked men five were oompletoly knocked up 
Nothing approaching to this had ever been done before. M’ClinkK)k 
now knew all that Sir James Ross knew, and a great deal more. He 
saw, with the eye of genius, the numerous improvements which would 
raise Arctic sledge travelling to a great agency in the work of 
exploration. He spent the winter of 1849-60 experimenting on the 
best form of cooking-gear and of fuel, resulting in the almost perfe(?t 
travelling equipment of 1851. He had the advioe and assistanoe of 
Prof. Houghton. 

B 2 
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Tho noxt expedition coDsisted of two sailing ships, the itesoZtite, 
Captiin Austin, commanding the expedition, and the Captain 

Ommanney; and the two sharp-bowed screw steamers, the Pioneer^ 
Lieut. Sherard Osborn, and Intrepid, Lieut. Gator. The first lieutenant 
of tho Astiistance was M’Clintook, amongst his messmates being Lieut. 
Mecham, second only to M’Clintock, Dr. Bonnet, Dr. Ede, Vesey 
Hamilton, and the present writer, the last three still living. 

The year 1850, like 1848, was a close ioe-encumbored year, and the 
expedition was obliged to winter in the pack between Cornwallis and 
Griffith islands. M’Clintook had already thought out many improve- 
ments on the system of Sir James Ross, especially the prolonging of the 
extended journeys by depOts. Captain Austin had wisely entrusted 
liim with the preparations for sledge- travelling, and he had resolved 
upon autumn travelling for laying out depdts. It was the first time 
that anything of the kind liad been attempted. In giving M’Clintock 
liis orders on September 29, 1850, Captain Austin entered into no details, 
but relied upon his officer’s oxporienoe, i)rudenoe, and zeal, only remind- 
ing him that tho season was fast closing. M’Clintock started on 
October 2, established a depot of provisions about JO miles to the 
westward, and returned on the 9th. 

Preparations for the winter were then coramenoed. M’Clintook was 
in his Slst year. Ho was short and wiry, with a lithe active body 
capable of great endurance. Ho had a turn for mechanics, and was 
gifted with inventive talent amounting to genius. He was a silent man, 
but interested in tho conversations of others, and with a sense of humour. 
Without taking a leading part in the various amusements, he lent his 
active help, and occasionally contributed to our newspaper. He was an 
(jxcellont messmate, and quite unrivalled as an Arctic first lieutenant. 
Tho Asftisfance was the happiest, the healthiest, tho cleanest, tho dryest, 
and the most efficient shij) that ever wintered in tho Arctic Regions. 

Throughout the winter, and e8i)Ooially during March when the crews 
were daily (ixercised with ilioir sledges, M’Clintock devoted himself to 
the elaboration of a gieat sclieme of search by sledge travelling. It was 
due to his judicious aiTongemoiits and incessant care that the men 
emerged from the winter strong, healthy, and full of zeal. The con- 
struction of the sledges, tents, and cooking apparatus received the most 
anxious attention, as well as the clothing and scale of diet, and every 
article to he taken was carefully weighed and its necessity considered. 
The plan of search was on a larger scale than has ever been attempted 
l>efore or since. J'here w(me bo as many as six extended parties 
going in different directions, each with its dep5t party, and every three 
with an auxiliary party. On April 15, Captain Austin delivered 
a speech to the assenibled sledge crews off the north-west cliff of 
Griffith island, and they started on their destined journeys. It was 
a memorable scene, the subject of a picture by W. W. May. 
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M’Clintook'B sledge was named the “Perseverance,” his motto 
“ Persevere to the end,” his flag argent^ a cross azure. His destination 
was the western extreme of Melville island, which he reached on May 28. 
Ilis weights at starting were 417 lbs. constant, 822 provisions, or 206 
per man at starting, reduced 20 lbs. each day. M’Clintock helped the 
men in dragging when he was not wanted as a guide. They were 
devoted to him. Returning on July 4, M’Olintook and his sledge crew 
had been absent eighty days, and had travelled over 820 stat. miles at a 
mean daily rate of 10 J miles. Reporting on the sledge crew, he wrote, 
“ I cannot conclude this account of a journey of eighty days without 
expressing the satisfaction the men have given me, whose labours have 
enabled me to fulfil my instructions. Their ever-oheerful Inahaviour, 
untiring perseverance, and patient, enduring spirit under many severe 
trials and privations, excited my warmest admiration.*’ Their names 
deserve a place in a memoir of their well-loved chief — 

James Wilkie (petty officer, 34). James Dawson (A.B., 23). 

John Salmon (A.B., 24). Thomas Wood (R.M., 29). 

James Hoyle (A.B., 26). Rol)ert Urquhart (R.M. 28). 

Finer fellows never stopped. Their average age was 27. They all 
returned in perfect health. In this journey M’Olintock more than 
doubled his former record ; and all the Assistance sledges fulfilled their 
instructions to the letter, and returned without an accident. The work 
of Austin’s expedition weusi well conceived and brilliantly executed. 
j\rClintook was promoted to the rank of commander. 

In the next search expedition two vessels, the Resolute and steam 
tender Intrepid^ made tljcir way to Melville island in a oonqmratively 
clear season and wintered tlieio. M’Clintock commanded the Intrepid, 
and Mocham, who was closely following in his footsteps, was fiist 
lieutenant of the Itesolute — Vesey Hamilton was third lieutenant, the 
three leaders of extended parties in 1853, with the traditions iwid ex- 
perience of the t»ld Assistance. McDougall, the historian of the Resolute's 
voyage, was also in the former expedition. On his return in 1851 
M’Clintock h»»d again devoted his time to the study of sledge-travelling 
problems, especially with reg^ard to the cooking apparatus and economy 
of fijiel. lie was resolved to excel his wonderful journey of 1851, for he 
had brought the system to still greater perfection. In the autumn 
travelling of 1862 he was away laying out a dep6t for forty days, and 
covered 226 miles. His spring journey of 1953 was the most wonderful 
on record. His sledge was named “ Star of the North,” his motto 
“ Lead thou us on,” his flag azure, a star argent. lie discovered the 
northoin half of Prince Patrick Land and the west coast of Melville 
island. His disciples, Meoham and Yesey Hamilton, discovered the 
southern half of Prince Patrick Land and the northern extreme of 
Melville island. M’Olintook was away from the ship 106 days, and 
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travelled over 1328 miles at a daily rate of 12J miles. Meoham 
was away 94 days, and went over 1163 miles. Under exceptionally 
favourable ciroumstanoeB in 1854, Meoham covered 1336 miles at the 
rate of 16 miles a day on the outward, and 20 J miles a day on the 
homeward journey. These journeys, without dogs, have never been 
approached since, and probably never will be. M’Clintook became the 
first of Arctic travellers, and continued to be the first and greatest 
until his death fifty-four years afterwards. 

On his return, in the autumn of 1854, M’Clintook was promoted to 
the rank of j>ost-oaptain. The work of the oflSoers and men employed 
in the search for the Franklin Expedition is a very glorious record. It 
was an arduous service, but it was a labour of love, and it was illustrated 
and made of permanent value by the genius of M’Clintook. He wrote 
his “ Reminiscences of Arctic Ice Travel ’* for the Journal of the Dublin 
Society in 1857. 

At last the right direction for the search became certain through the 
discovery of relics in the possession of Eskimos. It was a direction 
which the Admiralty had overlooked. The expedition should have 
been sought for along the shores of King William island. When this 
became known, the Admiralty declined to follow up the trail — declined 
to ascertain the fate of the gallant oificers and men they had sent to 
their deaths. Then it was that Lady Franklin nobly came forward, 
and, since the Government rejected her appeal, she resolved to sj>end 
the remains of her fortune to do the work of the Admiralty. From the 
first she had spent money lavishly, and had sent two expeditions in the 
right direction in 1860 and 1861, but they were ineflBeioutly commanded. 

This time Lady Franklin was more fortunate. M’Olintock accepted 
tlie command of her exjK)dition. Nearly the whole cost was defrayed 
by her, and aniong the other subscribers were six relations of Franklin’s 
officers and ten old Arctic shipmates of M’C^lintook’s. Lady Franklin’s 
letter and M’Clintock’s acceptance were on April 18, 1857 ; and ho 
obtained leave of absence from Ihe Admiralty. The screw-yacht Fox 
of 177 tons was purehasod for £2000, and fitted out at Aberdeen, and on 
July 2 she [lassed through the Fentland firth. 

The officers were Lieut. Hobson, iun., who had served in the ice on 
board the Dimmer ; Allen Young, a youthful master mariner, who also 
subscribed £500 to the exi>edilion ; and Dr. Walker, the burgeon. 
M’Clintock took a team of dogs this time, with Carl rolersen, the 
Danish Eskimo interpreter. There were twenty-one other hands, 
twenty-six souls all told, including two Eskimos from Greenland. Old 
Harvey and two others were in the Austin Expedition. 

In passing up the coast of Greenland, M’Clintock was able to make 
a collection of the Atanekerdluk fossil flora, and thus did an important 
service to geology. The plant named by Prof. Heer MaccUntochia is an 
entirely new genus. On entering Melville bay, it was found that 
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1857 was a very close ioe year, and the Fox had the misfortune to be 
beset in the middle pack of Baffin's bay. She was drifted southwards 
all through the winter of 1867-68. The little vessel was released from 
the ioe under oiroumstanoes of great peril. It was blowing a gale, with 
huge masses of ice plunging and grinding around her. But M'Clintock 
had no thought of seeking a port for supplies or refreshment. At once 
ho turned her head to the north and renewed the battle. His indomit- 
able pluck was rewarded, and ho reached Beochey island in good time, 
in the season of 1858. 

The illustrious exploier was now on the scene of his marvellous 
victories over nature. He proceeded down Peel sound, hctwi'on North 
Somerset and Prince of Wales Land, but was stopped by an ieo-l)arrier 
right across on August 17. Nothing daunted, he turned and pro- 
ceeded down Prince Kegont’s inlet, very nearly succeeding in passing 
through Bellot strait. He wintered at Port Kennedy near the eastern 
entrance of the strait. 

In February, 1859, he lett the Fo.i‘ to establish (lep6ts for his spring 
journey. On this occasion ho met some Eskimos, got some valuable 
information, and obtained several Franklin relics. On April 2 he 
again started. Passing down the channel on the east side of King 
William island, ho again met Eskimos, who told him about the destruc- 
tion* of one of Franklin’s ships, and bartered many relics. He then 
examined Montreal island, and returned after completing the circuit of 
King William island. Ho found the skeleton with its relics 9 miles 
south of Capo Horschel, proving that Franklin’s expedition had dis- 
covered the North-West Passage. Ho came to the boat, with two 
skeletons, and made a minute inventory of its contents, as well as of 
the relics at Point Victory, including Graham Gore's record with the 
marginal additions by Cdptain Fitzjames, whioli told him the sad 
story. Hobson had previously visited the oainis, having been sent by 
another route, in order that, if anything was found, he might have 
the credit. 

To M'Clintock is due the final revelation of the fate of Franklin and 
his gallant com])anions, so long obscured, and only made possible by the 
pious self-denial of Lady Franklin. M'Clintock had prepared himself 
for this crowning achievement during ten years of most honourable and 
arduous service. With the noble expedition of which Franklin was the 
head, and Fitzjames the moving spirit, is for over and indissolubly oon- 
nectod the illustrious name of Sir Leopold M’Clintock, 

The distance accomplished by M’Clintook when ho discovered the 
fate of Franklin, from leaving the Fox to his retum, was 1079 stat. 
miles, but adding all his journeys together in 1869, it was 1642 miles. 
His final conclusion was that one sledge patty could take sixty days' 
food, and travel 600 miles, not more, without depCts. With Sir James 
Koss they only managed thirty days, in Austin’s expedition forty days, 
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in the third expedition about fifty days. In a very long journey, his 
opinion was that men would beat dogs. 

The engines of the Fox had been partly taken to pieces for the winter, 
and the engineer had died. M*Clintock*s skill and meohanioal know- 
ledge enabled him to make them fit for work again with his own hands. 
Allen Young explored 380 miles of new coast-line, while that discovered 
by M’Clintock and Hobson amounted to 420, a total of 928 stat. miles 
of now coast. The Fox arrived in England on September 20, 18o9. 
M’Olintock had now served during ten Arctic navigable seasons, and 
gone through the ordeal of six Arctic winters. He was to serve still 
another Arctic navigable season. 

M’Clintock and his companions had an enthusiastic reception. What 
touched the great exj)lorer more than anything else was the presentation 
to him of a gold chronometer by the officers and men of the Fox. “ As 
long as I live,’* he wrote, “ it will remind me of that perfect harmony, 
that mutual esteem, and goodwill which made our ship’s company a 
happy little community, and contributed materially to the success of the 
expedition.** On October 6, 1859, as many as twenty-five old Arctic 
friends entertained M’Clintock and his officers at dinner at the Thatched 
House, with Captain Austin in the chair. The Admiralty allowed his 
time in the Fox to count. He received the honour of knighthood ; the 
freedom of the City of London and of the Grocers* Company ; and 
honorary degrees of the Universities of Oxford, Cambridge, and Dublin. 
In 1860 he received the Gold Medal of the Royal Geographical Society, 
and was elected a Fellow, and in 1865 ho was elected a Fellow of the 
Royal Society. He read his account of the work of the Fox at a crowded 
meeting of the Geographical Society on November 14, 1859. 

Sir Looi>old’B first api)ointment, after his return, was to H.M.S, 
Bulldog (paddle steamer, 500 H.I*., 1124 toufi), sent in compliance with 
a request from the promoters of the North Atlantic Telegraph Route, 
to take a line of deep-sea soundings from the Faroe islands to Labrador. 
His first lieutenant was Cliarles Tarry, a younger son of Sir I^Mward. 
Dr. Wallioh was the naturalist. Leaving Stornaway on July 1, 1800, 
M’Clintock proceeded to Westmanshaven, in the Faroe islands, whence 
he ran a line of deep-sea soundings, by Reikavik in Iceland to a j)oiut 
25 miles from the oast coast of Greenland, a nearer approach being 
barred by closely packed ice. He mot with heavy gales and much 
ice off Cape Farewell, reaching Godthaab, in Greenland, on August 7, 
having encountered furious gales all through the previous week. 
M’Clintock then ran a line of deep-sea soundings from Cape Farewell 
to Hamilton inlet, in Labrador, which place ho reached on August 24. 
The greatest depth was 2032 fathoms. At Hamilton inlet he met 
Mr. Donald Smith, the future Lord Strathcona, and they formed 
a friendship which lasted through life. Reorossing to Greenland, 
M’Clintook made plans of Godthaab and Julianshaab. He then 
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took a line of deep-sea soundings from the east coast of Greenland, 
getting within 4 miles of the shore. But that night there was a storm 
from the north-east, lasting three days. The Bulldog had to lie to 
under bare poles, drifting southwards. “ I could not have conceived 
so much calmness to have been the property of only one man,** wrote 
Charles Parry. In the greatest diflSculties his face would not alter 
a muscle. Steady watchfulness and a quick, decided order, though in 
a low tone; no outward show of anxiety; no nervous irritability, no 
unnecessary noise ever betokened anxiety, though in his own quiet way, 
to me he has lot out how deeply anxious he was on several occasions. 
And well he might have been 1 No one could have passed the same time 
with him, in similar situations, without gaining confidence in him week 
by week, until the pinnacle of confidence that man can place in man has 
been reached.’* Keikavik was reached on October 19. The line of 
soundings was carried on to liookall bank on November 8, and finally the 
Bulldog put into Killibegs, on the coast of Donegal, later in November. 
This was an important but very arduous service, well performed. 

Sir Leopold was next appointed to U.M.S. BotIb in the Mediterranean. 
The present writer has very pleaaant recollections of a week passed at 
Malta with his old messmate in April, 186J, when he was waiting for 
the Dorw. He had known M’Glintook for many years, but he never 
before knew of his fondness and very considerable knowledge of wild 
flowers, or of the interest he felt in antiquities which he showed during 
a visit to Hagiar Ohem and in subsequent interviews with old Signor 
Yassali at the Valetta library. The l)oTi$ acted as escort to the Prince 
of Wales (the present King) when the late Emperor and the Empress 
Frederick went with him on a visit to the Holy Land. Sir Leopold s 
next ship was H.M.S. Aurora; in her he witnessed the naval action 
between the Dauisli and Austrian squadrons oft Heligoland, his presence 
preventing any possible international complication. Iho Aurora after- 
wards went to the West Indies, and from her Sir Leopold was transfeired 
in September, 180.0, to Jamaica as commodore, with his broad pennant 
on board the Ahoukir^ where he continued to serve until 1868. In that 
year he became a naval aide-de-camp to the Queen. 

Soon after his return homo M’Clintock was put forward by the 
Carlton Club to contest the borough of Drogheda in the Conservative 
interest, and though he did not succeed, he got something very much 
bettor than a seat in Parliament. One of his supporters was Mr. Dunlop 
of Monasterboice House, near Drogheda, who invited M Olintook to pay 
him a visit. There he made the acquaintance of Mr. Dunlop s daughter. 

On October 12, 1870, Sir Leopold M’Olintook was married to 
Annette Elizabeth, daughter of R. F. Dunlop, Esq., of Monasterboice 
House, and of Anna, daughter of Visoount Ferrand and of Yisoountess 
Massereene in her own right. In the following year he came on the 
Council of our Society, and continue to serve, off and on, os Councillor 
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or V ioe-Preside&t until 1903. From 1872 to 1876 he was Admiral 
Superintendent of Portsmouth Dockyard, and fitted out the Alert and 
Diijcoieery for the Arctic Expedition of 1875-76. 

Sir Ijeopold had completed his work, ‘ The Voyage of the Fox in the 
Arctic Seas/ in 1859, before he joined tbo Dorie. This narrative of the 
discovery of the fate of Sir John Franklin and his oom])anion8, with a 
preface by Sir Koderick Murchison, is a perfect model of what such a 
l)ook should bo, and shows the character of the author in every page — 
his modesty, his total unconsciousness of the greatness of his achieve- 
ment, his simple dignity and straightforwardness. It is a plain 
narrative admirably told, and is deeply interesting. It will bo a classic, 
among the annals of British enterprise and discovery, for all time. Its 
value is enhanced by the appendix, containing a geological account of 
the Arctic archipelago, and a paper on its tidal streams by Prof. Haughton. 
The fourth edition appeared in 1875, and the fifth in 1881, which has 
been stereotyi>ed by Mr. Murray. 

Sir Leopold M’Glintook became a Vice-Admiral on August 5, 1877, 
and was appointed Commander-in-Chiof of the West Indian and North 
American Station in 1879, with his flag on board H.M.S. Northampton, 
The present Admiral of the Fleet, Sir John Fisher, was his flag-captain, 
Admirals Holland and Fawkes wore the commanders, and among the 
other officers was the torpedo lieutenant, an old Arctic officer of 1875-76, 
the present Admiral George Lo C. Egorton. It was a happy and pros- 
perous commission from 1879 to 1882. 

On his return, M’Clintock was chosen an Elder Brother of the 
Trinity House, and at once became one of the most useful and active 
members of that important corporation, continuing to hold the post, so 
that practically he died in harness. In 1891 be was created a Knight 
Commander of the Bath. 

Sir Leopold took a very active interest in the recent Antarctic 
Expedition. It was on April 7, 1899, that Sir Leopold M’Clintock and 
the present writer had the interview with Mr. W. E. Smith, c.n., of the 
Controller’s Department at the Admiralty, and discussed with him 
the outline of what they desired as regards a ship for Antarctic work. 
This meeting constituted the inception of the design of the Disrorvry. 
A Ship Committee was afterwards formed, of which Sir Leopold was 
the principal and most active member. When there was opposition 
to the ship being allowed to winter in the Antarctic liegions, a very 
striking speech from Sir Ijeopold practically put an end to the trouble, 
thus ensuring the success of the expedition. lie contributed a very 
interesting and useful paper on Arctic sledge travelling to the * Ant- 
arctic Manual.’ He felt a strong sympathy for the explorers in the 
south, and, anxious for the interests of Captain Scott on his return, ho 
sent to the Admiralty a copy of the letter giving him his time in the 
Fox in 1859 as a reminder, Scott’s being exactfy a parallel case. 
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Sir Leopold took a keen interest in obaii table works, oliiefly on 
behalf of seafaring men. For many years he was a Trustee for Miss 
Weston. He was Chairman of the Eoyal Alfred Aged Merchant 
Seamen’s Institution, and President of the Koyal Naval Scripture 
Eeaders’ Society. 

As old age advanced, Sir Leopold faced the illnesses which accompany 
it with patience and fortitude. He was very happy in his family 
relations. A sympathetic and devoted wife was his constant com- 
panion, and ho had five children — three sons and two daughters. Of 
his sons it can justly be said, “ Truly ye come of the blood,” 

At last the fiftieth anuiversaiy of the sailing of the F(^x came round. 
A letter was addressed to Sir Leopold, on the part of the Council of 
the Royal Geographical Society, to show him how fully his great 
merits as an explorer, and his very distinguished services, were still 
remembered and appreciated. The letter was dated June 30, 1007, and 
was signed by the President and by two of M’CUntock’s old messmates, 
Markham and Allen Young. In his reply the great explorer testified 
to tho loyalty with which ho was supported by those associated with 
him or under his command. “It is most touching,” he concluded, “to 
find that one is still remomhertd after so long a time as half a century,” 

Sir Leopold M’Clintook caught a chill, which ended fatally, and he 
passed away without pain on Novomlier 17, 1 907, at the age of eighty- 
eight. There was a groat assembly of mourners on the 22nd. The 
King was represented by Captain Walker, b.n., the Prince of Wales by 
Sir C. Cust. Tho Deputy-Master of tho Trinity House and several old 
colleagues were present, and the Royal Geographical Society was repre- 
sented by tho President and Secretary. 

Many of M’Clintook’s old messmates and shipmates were there to 
show resi)Oot and veneration for his memory. 

The Austin Expedition was represented by Vesey Hamilton and 
Clements Markham, by tho daughter of Captain Austin, the son of 
Cai>tain Ommamiey, and a grandson of Dr. Donnot, the surgeon of the 
Assistance, Tho third expedition was represented by Vosey Hamilton 
and George Nares ; tho Fox by Allen Young. 

Of a later polar generation were present, Nares, Albert Markham, 
Parr, and Egerton of the 1876 expedition ; Scott, of the Antarctic Ex- 
pedition ; and Fridtjof Nansen, second only to M’Clintock, The two 
grandsons of Sir John Franklin were also there, Dr. Willingham Cell 
and Mr. Philip L. Goll. Of Sir Leojwld’s old flagship Northampton 
were present. Admiral of the Fleet Sir John Fisher, and Admirals 
Holland, Riddel, and Egerton. A very touching memoiy of the Fox 
came from Copenhagen— a wreath from the directors of the Royal 
Greenland Company. 

Sir Leopold M’Clintook was reticent, and would have disliked 
long panegyric. His life-story speaks for itself, and needs none. 
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AN EXPLORATION OF THE NUN KUN MOUNTAIN GROUP 
AND ITS GLACIERS.^ 

By WILLIAM HUNTER WORKMAN, M.A., M.D., F.R.G.S. ’ 

Thu Nuu Kun mountaia gioup is situated in Sum, Kashmir, between 

65' and 34° 6' lat. N., and 76° 2' and 76° 13' long. E. The massif to 
which this name is applied is comparatively small and compact, standing 
by itself in the midst of a network of mountains, occupying practically 
a square with a side of 11 miles. Two parallel spurs of the same fold, 
connected with the Nun Kun by narrow ridges, extend west to 75° 63' 
long. E., enclosing a glacier 8 miles long. If the mountains forming the 
farther baniers of the glaciers of the group be included, the area would 
be considerably greater. 

The highest central portion is guarded on all sides by a multitude of 
ragged precipitous spurs or buttresses, which run down from it to the 
surrounding valleys, the walls of which they help to form. On the 
north they overhang the Sum river in the Kangdum valley, where for 
8 miles, with the opposite mountains, they enclose a gorge through 
which it flows. The summits of these external buttresses are mostly 
pointed or serrated, and attain heights of 18,000 to 20,000 feet. 

The central part of the massif rises 2000 to 4000 feet, not only above 
its own lesser peaks, but above all others for scores of miles around, the 
nearest peak that exceeds it in height being Nanga Parbat, 120 miles 
north- west. East, west, and south, none of the vast multitude of moun- 
tains which it overlooks approach it in height. It stands alone, an 
elevated island of rock and ice, towering bold and sharp from an ocean 
of surrounding peaks. Although situated in a fairly well-known region, 
the valhiys around it liaving for years been visited by sportsmen and 
somewhat by travellers, its height and its inaooessihility have rendered 
its upper parts hitherto secure from intrusion. 

Sportsmen have occasionally entered the Shafat nala, the easiest 
avenue of approacli, one having camped for some days in 1905 at the 
site of our base canq), 4 miles above the tongue of the Shafat glacier. 
In 1902 the liev. C. E. Barton and Dr. A. Neve paid it a brief visit. 
They camped for a night near tlie same point, at an altitude of 14,900 
feet, and the next day wont up the Shafat glacier to a height estimated 
by them at about 1 8,000 feet, returning to a lower camp the same day. 
In 1903, Mr. Silletn, a Dutch traveller, visited the Shafat glacier. He 
is reported by Dr. Neve to have reached a height on it of 21,000 feet, 
but what he is said to have seen is rather indefinitely stated, and does 
not correspond to the topographical features at that height. 

The object of the expedition of Mrs. F. Bullock Workman and myself 
in 1906 was the more thorough exploration of this region, particularly of 

* Bead at the Boyal Geographical Society, November 25, 1907. Map, p. 182. 
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the npper nnvisited portions. The chief village of the several composing 
what is called Sum, on the Sum river, three marches south of Kargil on 
the Leh route, and twelve from Srinagar, was selected as our base, this 
being the nejirost village with a lambardar to the Nun Kun. The crops 
having failed the two preceding seasons in Suru and Ladakh, no supplies 
were obtainable there, so we wore obliged to forward from Srinagar not 
only all supplies for our party, but also some 1 0,000 lbs. of grain for our 
coolies, to transport which required 243 coolies and 60 ponies. On 
June 24 we reached Suru, accompanied the guide, Cyprien Savoye, 
six Italian porters, and five servants. 

Just south of Suru, the Sum valley, which up to this point runs 
south from Kargil, makes a wide bend around the extremity of a high 
spur, and from Purkutse, the last village where any cultivation is seen, 
stretches east for 23 miles, under the name of the Upper iSuru or Rang- 
diira valley. It resembles Ladakh valleys, being mostly desert with some 
scanty vegetation. It cannot boast of a single tree, but the swampy 
land along the river is (joverod with bush-growth from 2 to 6 feet high. 
For 8 miles from PurkuUe it consists of a gorge just wide enough for 
the passage of the hero turbulent Suru river, directly over which, on the 
south, rise the frowning spires of tbo Nun Kun massif, 11,500 feet 
above, sending down a number of short glaciers, which do not reach the 
valley-bed, and a larger one, the Ganri, later to be described. It then 
opens out with an average width of about 1 mile to its end, where it 
expands into an amphitheatre, into which four valleys open. 

On July 3 we reached Gulmatunga, one march above Purkutse, the 
site of a deserted village, on the north side of the unbridged Suru river, 
opposite which the Shafat nala, which was our first objective, enters the 
Kangdum. To reach this it was necessary to cross the river, which 
early in July is usually fordable at this point, but we found the water 
so high that the only way to get over was by swimming, as impossible 
a feat for our loaded caravan as flying would have been. The weather 
during the latter half of June had been fine and unusually warm. Since 
leaving liras, at elevations from 10,0(H) to 12,000 feet, we had marched 
in such sun -maxima as lOl*^, 199°, 203°, 190°, 200°, 200°, 204*5°, and 205° 
Fahr. The great heat had melted the snow on the glaciers rapidly, and 
we had found all glacier-fed streams on our rout© greatly swollen and 
turbid, some of them being impassable after twelve o’clock. The Suru 
river was no exception. Its volume was much increased, and its mud- 
laden water of a dark slate colour. We camped, hoping to get across 
early in the morning, but the water did not fall sufficiently to make the 
river fordable. We were therefore obliged to follow it up for 16 miles 
to the hamlet of Tazi Tonzas, where it divides into several branches. 
Here, between 8 and 10 a.m., we made the passage of five small 
branches, and of the 2OO-feet-wid0 main branch, though the water of 
the last was waist-high and^ flowing with a rapid current, besides being 
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ioo-oold, 80 that the men had to wade through it in squads, holding on 
to one another for security. We then descended the valley again, 
through swamps and over boulder-strowu tali, till the Shafat nala was ’ 
reached after four days of extra marching. 

The Shafat nala runs from the Eangdum valley, a little west of 
south, straight away along the eastern edge of the Nun Kun for 9 miles 
to the base of an impressive snow mountain marked Z 1 on the Indian 
Survey map, seen through the nala from Gulmatunga towering above 
its upper end. The nala is enclosed on both sides by precipitous 
mountain- walls. For some distance above its mouth its bod consists of 
rolling hillocks, sparsely covered with vegetation. A large colony of 
marmots had appropriated these as a site for a sulderranean city, and 
their burrows pierced the ground at short intervals in all directions. 
These marmots wore evidently social in their habits, and exchanged 
frequent visits, as was shown by footpaths as distinct and well trodden 
as those made by man, running between the diflferent burrows and form- 
ing a network over the whole surface. Were this place of sufficient 
importance to have a name, it might appropriately bo called Marmotville. 
Beyond this for 2 miles the nala ascends gentl}^ in swampy meadows 
covered with grass and bushes resembling dwarf- willows, interspersed 
with stony reaches, and intersected by numerous swiftly flowing streams. 

About 3 miles above the lower end of the nala the tongue of the 
Shafat glacier is met with, an irregular mass of ice stretching entirely 
across the nala, from 80 to 10(> feet higli, heavily covered with red 
granite detritus, which gives it the appearance (»f a large terminal 
moraine. "I'he valley-bed immediately in front of it, though somewhat 
strewn with small stones, has no terminal moraines to indicate that, in 
recent times, the glacier has extended lower down than at present, to 
which fact the grass-covered alluvium existing almost at the edge of 
the tongue also testifies. Two good-sized streams issue, one on each 
side of the tongue, from deep gullies extending half a mile or more up 
the glacier. For the next 2 miles the glacier consists of a chaotic 
combination of high ridges, deep ravines with perpendicular walls, 
hillocks, and depressions, forming a labyrinth as difficult to traverse as 
could well be found. This part has no well-marked moraines, either 
lateral or median, thongh it is covered with an enormous amount ot 
detritus. Its banks on both sides consist of sleep mountain slopes greatly 
torn and eroded by ice and water. 

The upper end of this portion ceases abruptly with a sharp sweep to 
the south-west, below which a lower surface of smooth white ice about 
half a mile wide begins, occupying the eastern side of the nala, and 
extending tx> the base of Z 1, 4 miles distant. This had few crevasses, 
but it was covered with small pockets, filled with crystal water, from a 
few inches to 2 feet in diameter, and from G inches to 2 feet deep, at the 
bottom of which lay either flat stones or a thin layer of silt, which, by 
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absorbing and transmitting the heal of the snn, had caused the ice 
beneath them to melt and form the pookets. Near the junction of the 
white ioe with the lower portion were a number of glacial tables, some 
of them of large size, supported on ioe pedestals from 3 to G feet high. 

Adjoining the white ioo on the west, but entirely distinct from it, 
both in character and origin, though equally a part of the glacier, rnns 
anothei section parallel with and overtopping the white one by 60 to 
ftO feet. This section, about aquartei of a mile wide, fills the remainder 
of the glacial bod. It is greatly broken and orevassed, and thickly 
coveied with reddish granite detritus. The final destination of this 



SECTION OP rBRPBNDICULAR ICE CLIFF, ABOUT 200 FEET HIGH, IS WHICH THF 
OANRl GLICIFH, DESCENDING FROM THE NUN KUN, ENDS AT THE DANK OP THE 
8UBU RIVER PHOTO 1 AKEN AT 7 A M LOWER PART IN SHADOW. 

section afibrds an interesting example of the application of glacial force. 
On its west side, about 1 mile above the lower end of the white section, 
a branch glacier enters. This branch is short, not over miles in 
length, and perhaps half a mile wide, but, coming down from the sides 
of two peaks, one of them of over 23,000 feet, with a fall of 9000 feet, it 
presses with tremendous force upon the Shafat glacier. As a result, the 
red section is crowded bodily over to the east side of the glacial lied, 
cutting across the white section, forming a barrier to its further pro- 
gress, and literally swallowing it up. The red portion then expands so 
as to fill the whole glacial bed, three-quarters of a mile wide, and forms 
the chaotic lowest 2 miles of the glacier already described. 
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The very abundant detritus brought down by the branch glaoier is 
black. This crowds with the ice of the branch into the space from which 
the red section has been pushed, and can l)e traced downward for about 
a mile. Opi>osite the point of entrance, a large hillock of black material 
presses well into the red section rising high above the surrounding level. 
The eastern edge of the white section bears along a smaller black 
moraine, which is also swallowed up by the red portion at their point 
of contact. 

Opposite Z 1 the Shafat glaoier, which to this point ascends with a 
moderate gradient south 23° W., turns around the end of a spur from the 
Nun Kun, and pursues a course west 10° S. to a ridge 3 miles above, 
descending from the central one of the row of five southern Nun Kun 
peaks across the slope to meet an arete projecting from Z 1. This ridge 
rises only slightly above the glacial surface, but it forms a line of 
demarcation, on the north aide, between the snows, which, coming from 
three of the Nun Kun peaks, feed the Shafat glaoier, and those from the 
remaining two which fall to the Fariabad nala ; and on the south, between 
those from the whole front of Zl, and those from it west of the ar6te, 
which also fall to the Fariabad nala. The altitude of this ridge at a 
quarter of a mile from the wall of Zl is 16,011 feet. Thence it rises 
continuously till it ends in a peak of over 21,000 feet. 

The reservoir of the Shafat glacier differs from those of the ordinary 
type, in that it is composed of two lateral parts or wings, over 2 miles 
distant from each other, the northern wing consisting of the slopes of 
the Nun Kun massif, and the southern of those of Z 1, the snows from 
both of which descend east of the boundary ridge into the intermediate 
depression, meeting near its middle line to form the glacier. The 
glacier is therefore destitute of a tyi>ical head or end basin enclosed by 
mountains on the west. 

Its width just al)ovo tlio bond in about a mile, but below the ridge 
it widens to more than 2 miles, ascending sharply and greatly broken 
to the Nun Kun. The ice from the south or Z 1 wing is remarkably 
free from detritus, hut that from the Nun Kun wing bears a considerable 
quantity in detached masses, which linally becomes concentrated in the 
red western section already described. 

The glaoier coming.froin the two remaining* southern Nun Kun peaks, 
named by us the Fariabad glacier, descends from north to south across 
the upper end of and at right angles to the Shafat, contributing to the 
latter a small amount of ice through an opening in the dividing ridge 
near its centre. 

We established a base camp on the spur around which the glaoier 
turns, about 400 feet above the latter at an altitude of 16,100 feet. It 
commanded a view of a second tributary entering the Shafat from the 
east in an impressive ice-fall, and of the steep front of the splendid peak 
Z 1, over 22,000 feet in height, clad in a shaggy mail of ice, portions of 
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which every now again broke away and plunged down to the glaoier 
m reemmfling avalanches. After the Nun Kun massif Z 1 is the highest 
and most imposing mountain in the region. 

While wood and supplies were being collected at this camp, wo made 
roconnaissaiioes of the loo-fall opposite,. ascending the lower half of it, and 
of the higher parts of the Shafat gUoier on both sides to heights of 
about 18,000 fMt, from which an excellent idea of the glaoier and its 
basin was obtained ; but from no point could we see the conformation 
of the highest portion of the Nun Kun massif lying behind the five 
southern peaks crowning the wall above, nor oould the relation of the 



nil 1 Of It coMi'oaiao of detritus forced up by pbessure of branch gdacike upon 
SHAFAT GLACIER AT LINK OP CONTACT. BRANCH HAS A PALL OF SOME 9000 PEET. 
figure of servant near CENTKB OP HILLOCK GIVES IDEA OP SIZE OP LATTER. 

liiglioBt western peak to its neighbours be determined, nor were the two 
Lorthom peaks next in altitude to the highest visible, except the very 
of the north-easterly one from the ice-fall under Z 1, 

Large portions of the nM~oovered surfaoe of the Shafat glaoier, from 
Hj,0()0 to 18,600 feet, were thickly strewn with nieveB j)entientes. This 
'vas the first time we had met with them in five seasons of Himalayan 
oxjiloration, and I am not aware that their existence in Himalaya has 
been mentioned by any other observer. For a tin>^ they were regarded 
aw peculiar to the Andes, having been observed only by exploreis 
that chain, until Hans Meyer, and after him 0. Uhlig, discovered 
No. I. — January, 1908.] c 
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them on Kilimandjaro. In the Andes they have been fotind from the 
equator to 85® 4' lat. 8., while those seen by us existed from 33° 67' to 
33° 59' lat. N. 

They varied in height from 8 inohes to 3 feet, and had the shape 
of wedges or pyramids flattened at the sides with curling fluted crests, 
all turned in the same direction. 

They were arranged in parallel lines running diagonally to the axis 
of the glacier, the long diameter of each nieve being parallel to the long 
diameters of others in the system and coincident with the direction of 
the lines. They were composed of granular snow, hard frozen in the 
morning, ( but softening more or less under the heat of the sun. No ice 
was found in them. The central portion of each, even when softened 
by the sun, was much denser than the outer surface or the surrounding 
nSvS, offering even in the smallest decided resistance to the thrust of an 
ice-axe, while the two latter could often be scraped away with the 
fingers. The nivS on which they stood sloped at angles of 30° to 40°. 

As this was the only one of many Himalayan glaciers we have 
explored presenting this phenomenon, attention was directed to the con- 
ditions obtaining on it as furnishing a clue to the mode of formation of 
the nieves. As already stated, this glacier is peculiar in that it is 
acephalous, being entirely open at its upper western end and fully 
exposed to the prevailing west winds, which sweep down its course 
with considerable force even in fair weather, and during storms must 
attain a high velocity. Another important condition not seen by us on 
other glaciers was the long-continued fine weather. i During our Baltistan 
expeditions fine weather was the exception,* almost dai||^ snow-storms 
being the rule; but here, from early in June till our departure on 
August 9, the weather was oontinuously pleasant, only one slight squall 
being noted. In ascending the glacier, and on the mountains above, 
even to over 21,000 feet, no new snow was met with. To these two 
conditions the formation of the nieves penitentes here seen may be referred. 

It is a matter of common observation that, when any object lies upon 
a glacier which protects the snow or ice beneath it from the sun’s heat, 
or a condition exists that offers resistance to the same, the surrounding 
surface melts away, leaving an elevation of snow or ice in such place. 
When a rook rests on a glacier, a glacial table supported on an ice 
pedestal may result Ice pyramids are sometimes seen capped with mud 
or fine detritus. When a portion of a glacial surface becomes more 
dense than that around it, the softer portions melt away, leaving the 
denser one standing as an upward projection. 

This premised, the development of these nieves may be read as 
follows. During the winter and spring btorms the wind, sweeping 
down the glacier, drifted the loose snow into waves and ridges. These, 
particularly the latter, were formed parallel to one another, with a 
direction more or less transverse to the axis of the glacier. The force of 
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the wind paoked the enow oomposing the ridges, so that it beoame mnoh 
denser than that in the hollows between them. Wind is the only 
natural force conceivable that could have caused i idges and wavy con- 
densations of snow in the positions occupied by the nieves, upon fairly 
smooth slopes not exposed to avalanches and above the line of rain. 
This action of the wind being granted, it follows that the formation of 
waves and ridges of condensed snow was the first step in the process of 
development. 

Then came the prolonged period of fine w^'jither, when no new snow 
fell to cover the roughened glacial surface, when the latter was exposed 



NIEVKR PBNlTEinislS ON BHAPAT GLACIER 

during the long days of June and July to the full action of the sun, 
burning with a heat of 170"^ to 200° Fahr. and over. As melting pro- 
ceeded, the softer snow of the hollows yielded to a greater degree than 
the harder snow of the ridges, thus accentuating the differenoe of level 
between the two, and the ridges themselves were sculptured out, the 
densest and most resistant parts remaining as apices, till, finally, the 
flattened pyramids known as peniientes were fully formed. 

The fact that the discrete pyramids, many of them with the ends of 
their elongated bases touching the similar ends of adjacent ones, stood 
in lines parallel to other lines, indioates (1) that they were formed out of 
pre-existing ridges or linear wavelets, and (2) that the condensation of 
snow in the ridges was not equally great at all points, but occurred in 

0 2 





20 


AN EXPLOBATION OF THE 


foci, the oreetfi of which were a little dietaoco apart, each crest, as melt- 
ing proceeded, forming the apex of a nieve. 

The glacier falls from west to east, east 10° N., and the lino of 
union of its north and south slopes corresponds with its axis. The 
direction of the longer diameters of the nieves and of the lines of which 
they formed a part, was, on the north slopes, oast 20° S., whilst that 
of those on the south slopes was north 46° E. The former out the 
glacial axis at an angle of 30°, and the latter at one of 35°. The linear 
rows of nieves on the two slopes were thus inclined to one another at an 
angle of 65°. From this it appears that the direction of the primary 
ridges was determined by the direction of the slopes on which they were 
formed, the wind remaining constant to both. The apices of the nieves 
on both slopes curved over more or less, giving the pyramids a convex 
contour on one face and a concave one on the opposite. These, as well 
as the overhanging hoods, with which many of them were crowned, all 
pointed in the same direction, Le, towards the east, down the glacier, 
away from the prevailing west wind, which never varied during the 
three weeks wo wet© on this glacier. Both the curving apices and the 
hoods were probably due to the cornices formed by the wind along the 
crests of the primary ridges, which being denser offered greater resist- 
ance to the sun’s heat than the snow immediately under them, and 
persisted as overhanging parts of the nieve. It may bo noted that nieves 
were found only above the line where freezing occurs at night, i,f\ above 
16,000 feet, which circumstance may be a contributory factor to their 
development or modelling. 

From the foregoing, the conclusion may he drawn that tho formation 
of nievcB penitentes, certainly of such as were here seen, depends on two 
conditions : (1) the existence of a strong wind blowing constantly from 
the same direction, driving the snow into wavelets and ridges usually 
parallel to one another, and condensing it into compact masses at foci 
a little removed from one another ; and (2) a prolonged period of fine 
weather following, during which the softer portions are melted away 
by the sun’s heat both direct and reflected, leaving the denser parts 
standing in tho well-known shajios. In stormy seasons the ridges, after 
being fonned, would he protected from the sun’s action by new snow 
under which they would be buried, and no nieves would be developed. 

Six miles west of the upper end of the Shafat glacier stands a hitherto 
unnamed summit of 19,080 feet, called by us Mount Nieves Penitontes, 
and 2 miles north of it another of 2(),.571 feet, 1) 41. First ascents of 
both of these were made by us. 'i'he last 300 feet in altitude of the 
rounded top of the former as well as others of its upper surfaces were 
thickly covered with nieves peniientes of the same character as hut larger 
than those on the Shafat glacier. Above 19,000 feet the final slants of 
D 41 rise at angles of 60° to 70°. These, facing south, but fully exposed 
to the west wind, bristled in every part quite to the summit, with 
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iiieves rising one above another in unbroken Buocession. These were the 
largest of all, rose from an ice basis, and themselves consisted of ioe. In 
connection with the statement of Prof. Hauthal, that nieves penitentes in 
the Andes occur exclusively in sheltered places, it is interesting to 
note that those observed by us at three different points in Himalaya 
ooourred on surfaces fully exposed to wind, that the higher and more 
exposed the surface the larger were the nieves, and that the largest, most 
perfectly developed, and apparently the most ‘lurable of all, wore found 
at the highest altitude, from 19,000 to 20,571 feet, where the wind would 
naturally be the strongest. On the Barraal glacier, springing from the 



SUMMIT OF MOUNT NIEVF.S PENITENTES, 19,080 FEET, COVERED WITH NIEVES 
PENITENTES. D 41 IN BACKGROUND, 2 MILES TO NORTH. 


two last-mentioned peaks and a wall oonnecting them and protected by 
l)ro(‘ipitous mountains, and in the Nun Kun basin at an altitude of 21,000 
feet, covored with snow and also much enclosed, no nieves wore soon. 
Sir Martin Conway, from his observations of nieves penitentes on Acon- 
cagua (see ‘Aconcagua and Terra del Fuego*), concludes they are carved 
hy solar radiation out of old avalanche lieds, wind having nothing to do 
with their origin. Nieves formed in this manner w'ould be found only 
on oircumsoribed areas in positions, which avalanche beds might occupy, 
and not widely distributed over glacial surfaces and on mountain-sides 
and tops, as in case of those seen by us, whore there oould be no 
question of avalanoho bods. The conditions under which nieves have 
been observed have evidently differed somewhat in different places. 
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Prof. Hauthal also regards the sun as the sole agent in the formation 
of nieves. This hypothesis fails to explain satisfactorily the parallelism 
of the lines in which the nieves stand, as well as the implied selective 
power of the sun in melting away some portions of a glacial surface and 
leaving others intact, both of which can be accounted for by the known 
action of wind in causing parallel wavelets and ridges and condensing 
the snow in them. 

Gussfeldt, one of the early observers of Andean nieves, is one of the 
few who recognize the agency of wind in the first stage of their develop- 
ment, but he does not mention the causation by it of foci of condensation 
that offer resistance to the sun’s heat, which I regard as an essential 
factor in the process. 

While the oouclnsions above stated appear to me to be the only ones 
consistent with existing conditions that will explain the formation of 
the nieves observed by me, I am quite willing to grant that condensa- 
tion of snow in foci may, in certain cases, be caused by other agents 
than wind.* 

The experience of four previous expeditions Laving demonstrated 
that coolies cannot be depended on to go much above points where rocks 
exist for shelter at night and water is to be had, the plan was adopted, 
with a view to exploring the higher parts of the Nun Kun, of taking 
out trained European porters to carry light camp outfit to altitudes 
above those which can be reached by coolits. Six porters besides the 
guide, who ‘also agreed to carry a load when necessary, were judged 
sufficient for our purpose, and this number had a( cordingly been brought 
with us. 

A reconnaissance disclosed a rock promontory projecting into the 
ice about 2600 feet above our base camp, with screes beneath it, where 
coolies could pass the night ; and about 2200 feet above that, among the 
icefalls at the base of a snow-needle, a small sloping snow-plateau, which 
the coolies, by starting early from their night bivouac, could reach in 
time to return to the latter the same day. This was the highest point 
at which they would bo available. Basing our plan of attack on the 
upper portion of the massif on the existence of these two pieds h terre^ 
a good supply of wood and food was forwarded to the promontory, and 
two days later four porters with coolies wore sent ahead with their own 
and our extra outfit, with orders to remain over nigLt at the promontory, 
move up next morning with the ^coolies to the j)lateau, and make a 
second camp there, sending the coolies back to ns. From here they 
were to push on and establish a third camp with extra Mummery tents 
at the highest available point, and then retui n to and await us at the 
second camp. 

* For some further detailB, ZeiUchri/t fiir Olelioherhundet Band ii. Heft i., July, 

1907, p. 22. 
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On July 26, Mra. BuUook Workman, myBolf, Savoye, and two porters, 
with fifteen coolies, followed, climbing at first over great moraine 
masses, and later over tumbled and crevassed slopes of ice and snow l 3 ring 
between the giant rook-ribs descending from the peaks abova We saw 
many nievei pemienfes, some of them of large size. We camped on snow 
just above the base of the piomoutory at an elevation of 17,067 feet. 
The minimum night temperature was 17® Fahr. The next morning we 
continued on up still wilder ice-slopcjs, steep and fatiguing, greatly 
bioken, and seamed with wide blue chasmjJ lined with icicles, to the 
second camp, where the four porters were waiting. This oamp^stood at 



wmiJii inricDLH pjak, onr op the bnclobino baheieeb op the nun kun basin; 

ALTITUDE ABOUT 21,800 FEET NOTE PROFILE ON RIGHT OF APEX. THREE 
BLACK DOTS IN CENTRE ARE FOBTEBB DESCENDING SLOPE. 


19,900 feet on a small sloping surface at the base of a ragged wall, from 
which at intervals great icicles were broken away by the urind and 
hurled down in dangerous proximity to the tents. Two hundred feet 
distant below the camp a wide bergsohrund yawned. The coolies 
marched well to this point, though some of them were sick at the last, 
and nearly all complained of headache. They were allowed to return 
to the lower camp on arrival. The minimum temperature here was 
also 1 7° Fahr. On our return it was 10® Fahr. The wind blew down 
upon us in strong gusts the whole night, shaking the tents so that 
we feared we should be carried down Into the bergsohrund. This, 
with the altitude, the effect of which all felt decidedly, effectually 
prevented sleep. 
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From here the whole party of nine started upward together. The 
only possible route led up the steep face of the ioe-wall, and above it 
involved the traverse of a long, sharply inclined, curving ice-slope 
ooverod with snow. Had the passage of our caravan started an avalanohe, 
as we feared might occur, we should have been carried down over the 
wall into an abyss of unknown depth running along its whole base. 
Two weeks later, when the snow had melted or become converted into ice, 
this slope would have been too dangerous to attempt. Its top lies at an 
altitude of about 21,000 feet, at the base of a beautiful snow-needle some 
800 feet higher, which crowns the exiremity of a short arete projecting 
from the highest Nun Kun peak. Up to this point we had seen nothing 
of the massif except the slopes facing the Shnfat glacier. On reaching 
the crest we found we wore standing, not on a col between the first and 
second of a line of peaks, as the Survey map and pre\rious statements 
had led ns to expect, but just above the brow of a glacier emerging 
from a great oblong snow-plateau or basin, about 3 by Ij miles, enclosed 
by six great and one smaller peak, the highest of which, 23,447 feet, 
rises up by itself steeply from the plateau unconnected by cols w'ith any 
of the others. Descending into this basin, wo reached the third snow 
camp, which had been established at an altitude of 20,632 feet. The 
minimum temperature here was 4® Fahr. 

Keconua'issanoo from this and the preceding camp showed the ascent 
of the highest peak to be impracticable from this plateau, certainly for 
our party, as it could be assailed only at one point, above which it would 
bo necessary to camp, the aretes leading to which are so steep that no 
loaded porter could probably surmount them, and, if passable at all, 
would tax the powers of an unloaded expert to the utmost. We there- 
fore moved the camp the next morning 3 miles faither to the upper end 
of the plateau, at the base of the peak next in height, which promised 
belter conditions. Here our fourth snow camp was pitched at an 
altitude of 21,300 feet. The porters could only bring half the necessary 
kit at ono time, so they and the guide descended to the third camp for the 
lost, intending to return that afternoon. But a dense mist after midday 
and the softening of the snow by the groat heat prevented their return, 
so that Mrs. Bullock Workman and niyHolf were left to pass the night 
alone in the almost terrifying silence and loneliness of this untrodden 
solitude of snow. 

Wo did n(it sleep. As I have found before under similar ciroum- 
stances, the absolute silence that reigned during the watches of the 
night, in the absence of sleep, proved almost as nerve-wearing as an 
excess of noise. In such a situation one has the feeling of having com- 
pletely lost touch with the material world, and the imagination, 
uncontrolled by the suggestions of ordinary sounds, runs riot among 
fancies and possibilities neither wholly pleasing nor reassuring. 

The afternoon was windless and oppressively hot. The sun shone 
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through the drifting mist with a eiokly light, but with a heat that sent 
the mercury in the Bolar thermometer up to 193° Fahr. at 2 o’clock, and 
to 142° Fahr. at 3.30 o’clock. The heat was equally unbearable within 
and without the tents, and all the harder to endure because of the mist, 
which, while shutting out all view of the world around, shut in the 
heat, so that it became a palpable entity penetrating to every part 
of the system with depressing effect. At sunset the temperature fell 
to freezing, and an hour later to 10"' Fahr., reaching a minimum of 
— 4° before moming, a difference of 197 . 

At daylight, Savoye and two porters arrived, their faces blue with 



SECOND BNOW-CAMD (WUITL NEEDLE CAMP) AT 19,900 FEET (AIRY, 20,261 FEET), 
AT BABE OF lOE-WALL BENEATH WHITE NEEDLE PEAK. ROCK PEAK, ONE OF 
SOUTHERN ENCLOBINU PEAKS OF NUN KUN BABIN, IB 1| MILE EAST OF THE 
CAMP. 

cold and their moustaches covered with ice. Having drawn on our 
frozen boots, we set out with them to ascend the steep ice-covered flank 
of the mountain above, its lower half broken into ice- falls, where almost 
every step had to be out. At an altitude of 22,720 feet, as the mists 
which almost daily obscured the mountain-tops towards noon were 
gathering, 1 stopped with one porter to photograph, while the latter 
were yet visible, and Mrs. Bullock Workman went on with the other 
two to complete the ascent, attaining an altitude of 23,300 feet. Camp 
was reached at 7 p.m. The temperature fell that night to —6° Fahr. 

1 have stated the altitude of our highest camp as 21,300 feet. This 
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was measured by hypsometrio readings compared with simultaneous 
ones at the lower Government station of Dras, 34 miles distant, where 
readings were taken for us three times daily during our absence. The 
same readings, calculated by Airy’s table, make its altitude 21, GOO feet. 
The variation being so great, and Airy’s table differing from others in 
placing sea-level at 81 inches and giving relatively higher altitudes for 
very low pressures, the results of calculations by it have not been used. 
If Airy’s table can claim greater accuracy than the older tables, then 
the altitude in question must be regarded as 21,600 feet. In either case 
this camp is of importance practically, as I hope presently to show, as 
representing, I believe, the highest point to which, up to date, November, 
1907, tents have been taken and occupied, and the highest measured 
point at which mountaineers have passed the night. Two p.iities have 
recently claimed to have bivouacked in the open without tents at greater 
altitudes, Mr. Reginald Rankin on his descent from Aconcagua being 
overtaken by darkness at an elevation he states as 22,000 feet, and 
Dr. Longstaff, with guide and porter, under similar circumstances, 
having spent a night in the snow at what he “ thinks ” was 23,000 feel. 
From their published accounts it appears that in neither case was the 
altitude mentioned determined by any kind of measurement. 

It has been asserted several times within the past year that Mr. 
W. H. Johnson, in the employ of the Indian Survey, camped in 1865 
in the Kiun Lhn at an altitude of 22,000 feet. I have been unable to 
find, in Mr. Johnson’s account of his work in the ‘Synoptical,’ Vol. 7, 
of the Indian Survey, and in the Journal of the Royal Geographical 
Society, any mention of such a camp. If any camp, which Mr. John- 
son thought approached this altitude, was made, it must have been on 
the peak E 61, the only peak in the region exceeding 22,000 feet, which 
was measured in 1862 by a Survey employ 6 and its height given as 
23,890 feet. This measurement was unchecked, and the details of it 
were so meagre that the Survey did not endorse it, expressly stating 
that, for reasons given, they considered it too high — as 1 have been 
credibly informed, probabl}’ 1000 feet or more too high. Any camp, 
therefore, that Mr. Johnson may have made on this mountain, the 
altitude of which he would naturally estimate with reference to the 
assigned height of the mountain itself, would have to be lowered by 
the same amount, which would bring it in any case below the altitude 
of our recent highest camps. 

In order to place mountaineering on a scientific basis, among other 
things, the necessity of the measurement of altitudes reached, by one 
of the methods recognized as fairly reliable, is obvious, since such 
measurement alone defines with approximate exactness the height at 
which observed altitude phenomena may occur, and without it observa- 
tions lose an important part of their value. In this connection I would 
call your attention to some of the subjective experiences, particularly at 
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night, of the nine Europeans engaged on this oooasion, not merely in 
high climbing, but in carrying loads, making and occupying camps 
measuied at 19,900, 20,632, and 21,300 feet (by Airy’s table 20,261, 
21,093, and 21,600 feet). 

Only one of the paity — a porter— suffered from mountain sickness. 
Although complaining of headache and weakness at the third camp 
(20,632 feet), he started* to go to the fouith with a light load of 
instruments, but was unable to keep up with the rest of us and soon fell 
behind, showing unmistakable signs of n -funtain sickness. Before 



THIED 8SOW-CAM1' (OAMP IIAIJa) AT 20,032 IKJiT (AIEY, 21,098 FBBT) NEAR SOUTH- 
WEST END OF NUN KUN BASIN, UXTENDINO NORTH-EAST OF CAMP TO TWO 
OTHER BNCIRGLINa PEAKS 3 MILES DISTANT ONE AT LEFT IS PINNACLE PEAK, 
23,800 FEET, ASCENDED JULY 29, 1907, 

reaching an altitude of 21,000 feet, though naturally a strong and 
healthy man, he collapsed entirely and became helpless. He complained 
of loss of sensation in his hands. His woollen mittens being drawn off, 
his fingers were found white and stiff, and, if not already frostbitten, on 
the point of becoming so. Vigorous rubbing and pounding of his hands 
finally restored circulation, when he was sent down to the third camp. 
The fact that his hands, even when protected by thick woollen mittens, 
were brought by the cold to the verge of frostbite, while my own, with- 
out any covering, were comfortably warm, shows how profoundly the 
circulation and vitality are prostrated by mountain siokness, and how 
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dangerous it is for one suffering from this malady to be exposed to the 
cold of high altitudes. 

At the second camp, 19,900 feet, and above, three suffered with 
severe headaohe, pain in back and lower limbs, especially at night, and 
a fourth with headache at night; while three were troubled with 
cough without discoverable pharyngitis or bronchitis, which promptly 
disappeared in two oases on descending to the base camp, but persisted 
for a week in the third. These symptoms did not incapacitate any one, 
except the porter who was ill, from accomplishing the daily work. 

Every one, os was to be expected, felt the effect of altituda on tho 
respiration, though some to a greater extent than others. This, as 
usual, manifested itself by shortness of breath and panting on slight 
exertion. In the erect positif>n, when resting, tho respiratory dis- 
turbance was not so noticeable, being marked only on movement, but at 
night on lying down it became more urgent, being accompanied by a 
feeling of oppression, for the relief of which a number of deep inspira- 
tions were necessary. The frequent repetition of those wearied tho 
respiratory muscles and even became painful. This constant gasping 
for breath interfered with sleep, no matter how tired one might be, and 
if, at last, after a long period of prostrating wakefulness, one did doze for 
a moment, one would immediately start up with frantic efforts to obtain 
sufficient oxygen to relieve tho stifling sensation which threatened to 
terminate one’s oxistonoo. During tho live nights at our three highest 
camps no one obtained more than a few snatches of sleep, and four, of 
whom 1 was one, pi*actioally none at all. Those nights aro not easily 
forgotten, when one lay sleepless on tho snow, in the cold, and silence, 
and darkness, struggling for breath, and counting the slowly dragging 
hours with a feeling that the strain could not be endured till daylight. 
It is scarcely necessary to say that even the strongest could not hold out 
for Tong against the depressing influence of loss of sleep, combined with 
the lowering of vital energy due to the scarcity of oxygen at those high 
altitudes. We were conscious of a distinct decline in strength on the 
last two days, and after six consecutive days of hard work and five 
sleepless nights every one folt an irresistible desire to relieve the tension 
by a descent to a lower level. 

I have elsewhere, in connection with our highest camp in tho Chogo 
Lungma region, at 1 9,d58 feet, where five Europeans were affected in a 
similar manner during two nights, suggested the possibility that, in 
attempts on the highest Himalayan summits, where camps would have 
to bo made at from 28,000 to over 27,000 feet, insomnia alone might 
prevent success.* This corroborative experience of nine active 
mountaineers at camps approximately 5.50, 1.300, and 2000 feet higher 
than that above mentioned, at all of which respiratory disturbance and 


Seo The Alpine Journal^ August, 1906, p. 14. 
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insomnia were distinotlj more pronounced, being most marked at the 
highest, appears to me now to justify the opinion that insomnia will be 
found to be an adverse factor in high mountain work no less formidable 
than cold, deficiency of oxygen, and weather, and much more so than 
mountain sickness, inasmuch as it appears likely to aflfect a larger 
number of climbers. 

Our primus stoves and hypsometer lamps felt the altitude quite as 
much as we. The alcohol in the lighting cups of the former would not 
burn until the cups had been heated by the epplioation of halt' a dozen 
burning matches, and the petroleum gas issuing from the burners was 



FOURTH SNOW-CAMP (OAMP AMBBICA) AT 21,800 FBET (AIBY, 21,600 FBBT) 
AT BABB OF FiNNAOLB PBAK. ITS DESOLATE SITUATION IB AFFABENT. 


only partially consumed when saucepans were placed at the ordinary 
distance above the latter, the rest escaping in smoky ill-smelling fumes. 
To insure complete combustion it was necessary to give the flame its full 
height, so that the air could have access to it from every point. With 
this precaution petroleum in a primus stove makes a more efficient fuel 
and generates a much greater heat at high altitudes than alcohol used 
in any apparatus I have seen. The wicks of the hypsometer lamps were 
also lighted with difficulty, two or three matches in succession being 
required, and when they were lighted, placing the lamps in the metal 
jackets promptly extinguished thd flame. Having had the same ex- 
perience previously, we hod had the burning- tubes replaced by new ones 
of double the diameter, but this did not help tbe matter. The ordinary 
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jacket does not admit sufficient oxygen to insure combustion at high 
altitudes. The lower half of the jacket, at least, should be made of wire* 
gauze BO as to admit all the air possible. 

We found the low temperature, —4° and -6° Fahr., and even 
that of 17® and 10® Fahr. with strong wind, tiying, at night. 
Arctic explorers endure temperatures much lower than these without 
difficulty, but their work lies near sea-level, where the atmospheric 
pressure is more than double that at 21,000 feet, and they can encase 
themselves in furs without suffering from the weight. There the air 
also contains sufficient oxygen to enable them to breathe freely under 
any degree of exertion, and to sleep soundly, thus sustaining the bodily 
heat and vital forces at a normal limit, so that they can offer a maximum 
power of resistance to cold. But at high altitudes, where vitality has 
been lowered by hard work, loss of sleep, and deficient oxygenation, where 
only a closely calculated minimum of clothing and bedding can be 
carried, an amount really insufficient to protect one against cold, a 
temperature of zero means a good deal more thaii it does to the Arctic 
explorer. The mountaineer at high altitudes is called upon to endure 
Arctic conditions without the means of protection available to the 
Arctic explorer. All our party, in addition to flannel-lined Mummery 
tents, with ground-sheets sewn in, were provided with rubber ground - 
sheets and well-padded eider sleeping- sacks, enclosed in outer ones of 
camel-hair or army blankets ; but these were inadequate to prevent us, 
even when wearing our thickest clothing besides, from feeling the cold 
sensibly at night at the second camp, and to a much greater degree at 
the two highest camps. Two thousand feet higher, where the cold 
would be considerably greater, we should probably have suffered more 
severely. 

An effect of altitude upon the mind, which was noticeable here, as 
it has been elsewhere alwve 18,000 or 19,000 feet, deserves mention. 
Owing, perhaps, to a general loss of energy and to the disturbance of 
respiration and circulation incident to even moderate exertion, a mental 
condition of irresolution and disinclination to effort supervenes. The 
simplest actions assume formidable proportions, and even photography, 
which one recognizes as of the highest importance and which at ordinary 
altitudes is not a difficult process, becomes a bugbear ; while the ascent 
of a peak, a really arduous undertaking at high altitudes, looms up as 
an almost impossible proposition. One has, therefore, often to call the 
will into play to its utmost power to force one’s self to carry out what 
has been proposed. Those who are destined to raise the mountaineering 
altitude record much higher than it now stands will undoubtedly be 
persons of strong will and self-conttrol. 

Another point of interest is, that the guide and porters were able to 
carry loads of 40 lbs. to an altitude of 21,300 feet. The gradients, except 
that of the ice-wall above the second camp, were not steep, and the last 



NUN KUN MOUNTAIN GEOUP AND ITS GLA0IBR8. 


81 


two marohes upward were only about three hours ; but to carry loads of 
40 lbs. up inclines of 26° to 35° in snow ankle-deep, at that altitude, 
requires strength and endurance. * How much higher they could have 
gone, or up how much sharper slopes, I will not venture an opinion. 
Savoye expressed grave doubts whether they oould carry the same loads 
up much steeper gradients than were encountered, for at altitudes like 
these the diflBculty of carrying a given load increases enormously with 
a comparatively slight increase in gradient. These men were certainly 
more eflSoient than coolies, and with their aid we were able to make two 
camps at altitudes which oould not have been reached with coolies. 


PMk D43. 



VIEW DOWN BABMAL QLACIKB FBOM POINT ABOUT 20,000 FEET HIGH ON D 41 
SLOPE IN POHEOROUND COVBBED WITH NIEVES PBNITBNTEB. 

The question to what height trained mountaineers will be able to carry 
outfit requisite to camping must be left to the future to decide. With 
the various obstacles to high climbing more accentuated in proportion to 
altitude, it seems certain that loads will have to be reduced as altitude 
increases, until a limit will at last be reached where not enough can be 
carried to support life and protect the mounteiineer against cold and 
weather. That limit is likely, I fancy, to be found considerably below 
heights at which camps will have to be made to render the highest 
summits accessible. 

One of ^he most interesting features of the Nun Kun is the plateau, 
or snow-basin, where we camped, which, enclosed by its circlet of seven 
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glittering peaks, sits like a diadem on the brow of the lofty massif which 
it orowns. Its surface is undulating, being depressed in the centre, but 
rising towards the bases of the peaks, where it shades off into the moun- 
tain slopes. The altitude of its highest part, which is at the north-east 
end beneath the second highest peak, is 21,600 feet. Thence it slopes 
away to the south-west to about 20,300 feet at the Ganri outlet under the 
highest peak. Its shape is oblong, its long diameter running ncyrth-east 
and south-west being 3 to .‘H miles, and its conjugate diameter about 
mile. The peaks rise sharply from it, and descend more sharply, 
largely in perpendicular precipices, on the outer side. The four north- 
east peaks are connected by rook and snow saddles. The other three, 
including the highest at the south-west end, stand alone, rising directly 
from level ice. Around the bases of these three the basin has four out- 
lets, by which its snows escape to form the ultimate source of the three 
principal glaciers of the massif, one stream descending nortli-west 
between the highest peak and the one next noi-th-oast to make one head 
of the Ganri glacier, two others to the south to feed the short but broad 
Fariabad glacier, and the fourth also to the south, to (jontribute to the 
north reservoir of the Shafat glacier. It is very unusual for three 
glaciers to originate in a single basin. 

The Ganri glacier has two reservoirs, or heads, the larger one draw- 
ing its snows from the whole north-west side of the Inghost Nun Kun 
peak, from the north slope of an ardte running from the latter to the 
Barmal ridge (an ar4te of D 41), and from the north-east face of D 41, 
which unite in a converging snow-field 3 miles wide at its upper part, 
with a fall from about 19,000 to 17,000 feet. The second head descends 
from the Nun Kun basin, leaving the latter at an altitude of ab mt 
20,300 feet. The two come together at the tmd of a rook arete of the 
highest Nun Kun, just above the entrance to a gorge enclosed on both 
sides by ragged mountains doscending steeply to the Kangdum valley. 
The upper end of the gorge appears to be at an altitude of about 17,000 
feet. From this point the glacier, crowding into the gorge in a greatly 
narrowed stream, tumbles more than 6000 foot in a continuous line of 
seracs to near its termination 8 miles below its sources. 

The most remarkable feature of this glacitjr, and one seldom seen in 
purely mountain glaciers, is its tongue, which ends abruptly at the 
river-bank, like that of a polar glacier oxt(jiiding to tide-water, in a 
perpendicular ice-precipice about GOO feet long and 200 liigh. Its 
BuocesBive layers, as they separate themselves, fall in niiniaturo icebergs 
into the current, by which they are carried away and strewn along the 
river-banks below. The river washes the base of the whole front of 
the tongue, apparently cutting under its lower edge somewhat ; but the 
dei)tb to which it can undermine the ice must bo slight, as the latter 
does not project appreciably into the river, but breaks off at the edge 
of the bank. Hero a river not many feet in depth is seen to produce 
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the same effect upon a massive glacial tongue as is produced by the 
deeper waters of the polar oceans upon glacial tongues that push into 
them. 

West of the tongue, and separated from it by a considerable interval, 
a giant lateral moraine, over 200 feet high, and towering above it by 
more than 100 feet, extends entirely across the valley, and similarly 
a shorter lateral moraine projects on its east side. These moraines, 
together with the boulder-manses piled up in the space between them, 
show that the glacier was formerly much longer, wider, and thicker than 
at present, covering the whole width of tne valley and impinging 
against the opposite mountain walls. The amount of detritus brought 
down to build these moraines and boulder-masses was enormous. At 
present the glacier, as seen both from above and below, appears remark- 
ably clean and free from detritus. 

The third or Fariabad glacier, beginning in the two southern outlets 
above mentioned of the basin, and reinforced by snows from the external 
slopes of the two western peaks, descends rax>idly in a confused msuss of 
ice-falls, caverns, orevasses, and seracs, directly south to the side of the 
Z I glacier above the opening of the Fariabad nala. It is separated from 
the Shafat glacier on the east by the ridge before mentioned, and is 
bounded on the west by a large spur from the highest Nun Run, descend- 
ing to the Fariabad opening. Its length is 4 and its width 2 miles. It 
is a most dangerous glacier to venture on. 

The three principal Nun Run glaciers are not very long, being 
respectively only 9, 8, and 4 miles in length, but, springing from heights 
of from 22,000 to over 23,000 feet, and falling 10,000 to 11,000 feet in 
these short distances, they possess great potential energy, developing ice- 
falls, ioe-preoi pices, and seracs as large and high, orevasses and abysses 
as wide and profound, ridges and ravines as pronounced, and moraines 
us gigantic, as those found on glaciers of far greater size and length. 

We decided next to try to complete the circuit of the Nun Run. 
Reconnaissance showed that no passage to the west from the top of the 
Shafat glacier at a high level existed, the way being barred by the spur 
descending from the highest Nun Run to the Fariabad opening, followed 
by a sucoossiou of aretes, snow-basins, and precipices ; but if we could 
get down over the Fariabad glacier, or over a sharp rock-spur of Z 1, to 
the Fariabad opening lying 4000 feet d-ireotly below, we might find 
a way by a nala that was seen to ascend north-west from the last, and 
to end in a great amphitheatre of ice and snow, at the top of which 
a saddle might be found. This would be a matter of pure pioneering, 
as the survey map was of no assistance,* and none of our coolies knew 

* Those who are at all acquainted with the history of the Indian Survey know 
that its work in the northern part of Kashmir territory was, and under the oiroum- 
stanoes had to be, more in the nature of a reoonnaissanoe than of a finished survey, 
silieui points being fiiced and intermediate details, which could not bo seen, being 
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Mijthing of the propoaed route. Suooeas was by no means certain, but 
we determined to try it. 

We accordingly out loose from our base camp on August 9, with 
fifty coolies carrying a minimum of lightest outfit and nine days* 
supplies, sending all other luggage back to Sum in charge of a Gurkha 
and shikari by way of the Rangdum valley. We ascended the Shafat 
glacier, crossed the ridge above it, and descended the east edge of the 
Faiiabad glacier till it plunged down so steeply and became so broken 
that it was no longer available. We then crossed to the rock-spur of 
Z 1 at an altitude of about 16,000 feet, and descended with considerable 
difficulty its precipitous greatly broken face, covered with loose rooks and 
dShris for some 2000 feet to the Z 1 glacier, which, falling from the top 
of the mountain in a very steep ice-fall, fills the Z 1 nala almost to its 
junction with the Fariabad nala. A short distance above the tongue of 
this glacier the tongue of the Fariabad glacier, coming down from the 
Nun Kun in a great broken ice- wall, ends abruptly at its edge without 
any terminal moraine. The tongue of the Z 1 glacier ends in a steeply 
falling front of discoloured ioe, 300 feet or more in height, with a 
sharplj^ defined curving contour thickly seamed with longitudinal 
crevasses. Here, also, there is no terminal moraine, though the nala-bed 
below is sprinkled quite thickly with Uhris, 

Glaciers do not by any means always form’ terminal moraines. As 
to this fact, there is no difference of opinion among glaciologists, in 
whatever manner they may account for the formation of such moraines. 
The one hypothesis, that terminal moraines result from the gathering up 
and pushing along of the subglaoial ground-moraine material, and even, 
as some hold, of the ploughing up of the terrain beneath the ground- 
moraine by an advancing tongue, and to a less extent by a stationary 
one so EiB to form a wall at its end, fails to account for the oases where 
no terminal moraine results, even under the most favourable conditions 
of active advance. It also ignores or minimizes the pai t which moraine 
material carried by the tongue must play in the process of nftoraine 
building. It is evident that no moraine would be formed by a tongue 
in retreat. 

The other hypothesis, that such moraines are wholly due to the deposi- 
tion and excretion of the material lying in and upon the tongue, pre- 
supposes the oo-operation of two factors : (1) that a glacial tongue should 
carry a considerable quantity of detritus, and (2) that its front should re- 
main stationary long enough for the detritus to be deposited in sufficient 
quantity to form a moraine, i.e* the ioe from above inust advance to the 
terminal lino as fast as the ioe there melts and discharges its detritus 
upon that already deposited, till the process is completed. By this 

filled in on the reinlting map by inferenoo. It is, therefore, no discourtesy towards the 
Survey for those exploring the hitherto unvisited intermediate parts to mention the 
absence or inaccuracy of topographical details ou the map. 
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hypothtsiB, if a tongue oarries no moraine material, no moraine 
be formed under any oonditions of advance or retreat. This fails, in its 
turn, to aooount for tbose oases where glacial tongues bearing no 
observable moraine-material have been found to be bounded by high 
and large terminal moraines. If the end of a tongue recedes faster 
than the ice above it advauoes, no moraine results, its detritus being 
spread more or leas evenly over the denuded surface without aooumu- 
lating at any one point 

The tongues of the two glaciers above mentioned, at present, furnish 
examples of the absence of one of these factors in each case. The 
Fariabad tongue bears no detritus to speak of, and has no deposit at its 
end. That of Z 1 has been receding constantly and rather rapidly for 
some time, and, though carrying considerable cWhns, has left it evenly 
distributed over the nala-bed in front of it, not having paused long 
enough at any one point to build an elevation that might be called a 
moraine. Half a mile farther down the nala are some larger dSbris- 
deposits overgrown with vegetation, which might be r^arded as 
terminal moraines. 

The siiooessive te^^inal moraines often fbuud in froEt of glaciers, 
with intervals beti^i^een them little or not all strewn' wi^th detritus, 
show that the same glacier, according tp the preSp^pe both these 
factors or to the absence of one or both, may btiild terminal moraines at 
one time and fail to do so at another. The smoothness of many suob 
intervals would indicate that, during a period of reoession, the respective 
tongue carried but little detritus. In Himalaya, glaciers may recede 
for oousideraible distances without leaving behind dSbris of any size, as in 
case of the Chogo Lungma tongne, cited in a paper read by myself 
before this Society (see Oeog, Journal^ Match, 1905, p. 261), which has 
retreated 1184 feet in forty- two years, leaving a smooth river-bed below 
it. Observed facts appear to show that there is truth in both the above 
hypotheses, and it is not improbable that many moraines are formed by 
the combined action of both the methods they suggest. In 1902 and 
1 903, when I law the tongue of the Tippur glaoier, near that of the 
Ohogo Lungma, it was adding to its larg^ terminal moraine at a rapid 
rate by the deposit upon the latter of detritus from its upper surface. 

From the Fariabad opening we followed up the nala leading north- 
west (North'^West Nala). About a mile above the former, west of the 
rook-spur from the highest Nun Kun, a glaoier from the base of that 
peak reaches the north side of the nala in an ioe-fall, but does not 
penetrate it. Two miles above this, a glaoier, descending from the 
mountains on the south, fills the nala for another mile. Two hundred 
feet in front of its tongue is a high terminal moraine composed entirely 
of fine brown sand with ioe still beneath it This appears as if it might 
have been formed by the ploughing up of the nala-bed by the glacial 
tongue during an advanoe. The aatid has proteoted the ioe on which 
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it reeta from the sun’s heat, while the uncovered ice behind it has melted 
entirely away. Higher up another glacial tongue enters the neda from 
the south, on which arc two picturesque lakes. After ascending the 
steep glacial amphitheatre in which the nala ends, we came to a snow 
col at 17,847 feet, south of Nieves Fenitentes peak, and east of the head 
of the Bara Zaj Nai nala, to which most dangerous-looking ice-slopes 
descend. We named this North-West ooj. 

The only practicable passage from hero appeared to be towaids 
Mount Nieves Fenitentes. A gentle descent of half an hour brought 
us to its base. Here we were ovei taken by a dense mist. Having 
fortunately taken bearings before it jset in, we pushed up an ascending 
snow-slope in the mist between an ice-fall and a borgs(ihrund, and 
finally reached a rock-ar^te rising above the snow close under the 
western angle of Mount Nieves Fenitentes at an altitude of 17,260 feet. 
This our coolies, who arrived two hours later, and who up to this point 
could give us no information, recognized and called the Barmal la. 
Here wo camped four nights. The Barmal la commands a view ol the 
head and of much of the course of the Batinal glacier, a large and hand- 
some sheet of ice springing from the slopes of Nieves Fenitentes peak 
and of D 41, 2 miles north, and from a high rock-wall connecting them, 
which we named the Barmal ridge. It runs westward for 8 miles, 
walled in on each side by a line of jagged peaks, and eods among green 
slopes south-east of a mountain-cirque enclosing the reservoir of a branch 
of the Bhot Kol glacier. The width of the Barmal glacier near its origin 
is about 2 miles, but it soon narrows to 1 mile, maintaining this width 
for over b miles. This glacier is not on the Survey map* It ha^, how- 
ever, evidently been long known to the natives, who often cross it with 
yaks in going between Tongul and the Bara Zaj Nai, and also the 
Fariabad nala. Local tradition credits one European with having visited 
it many years ago. In 1902, Rev. C. E. Barton and i)r. A. Neve, 
ascending from Tongul, crossed it to the Bara Zaj Nai nala at a point 
about 6 miles west of the highest Nun Kun. In 1904, Dr. Neve reports 
having crossed it again at the same point, and having climbed on the 
side of D 41 to a height stated as 19,200 feet. 

On two succestiive days we made first ascents of Mount Nieves Peni- 
tentes, 19,080 feet, and D 41,20,571 feet, from the summits of which wo 
obtained not only comprehensive views of the surrounding region, but 
unobstructed views of the western end of the Nun Kun massif, of the 
two reservoirs of the Ganri glacier, and to the west the full sweep of 
the Barmal glacier to its end 8 miles beyond. 

In the February 1 903 Alpine Journal, Dr. Neve shows a photograph 
of a section of the Barmal glacier taken from the pass to the Bara ^j 
Nai, which he designates as “the Great Western Glacier of Nun Kun.” 
He further states in his ‘Tourist’s Guide to Kashmir,’ 6th edit., 1905, 
p. 122, that Mr. Barton and he, in 1902, “ discovered that the Bhot Kol 
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glacier comes all the way from the Nun Kun peak.” Also in the Feb- 
ruary 1906 Alpine Journal^ p. 860, he speaks of the Barmal glacier as 
“ the upper Bhot Kul glacier.” Prom these quotations it is evident 
that he supposes the Barmal to be identical with the Bhot Kol glacier, 
and that its ultimate source is the highest Nun Eun peak. 

I cannot agree with him in either of these suppositions. As regards 
the first, it may bo said, having been over the same ground, and having 
also traversed the Bhot Kol glacier from end to end, I found no evidence 
that the two glaciers are identical. The lower end of the Barmal 
glacier, where Dr. Neve supposes the connection to bo, is separated from 
the Bhot Kol by mountains and ridges from 17,000 to 19,000 feet in 
height. As regards the second supposition, from the summits of Mount 
Nieves Penitentes and D 41, the south-west and north-west faces of the 
great pyramid of the highest Nun Kun are seen to be separated by a 
sharp rock-arete, broken at one place, running down the pyramid "^frojp 
its apex to its base on the high plateau, where the ar^te loareai. 
Thonco it passes directly west, rising as it goes, and joins the Baniial 
ridge at its highest central point, about 19,0u0 feet. 

This ai6te and the Barmal ridge turn all the snows coming from 
the Nun Kun peak, and those of the plateau between this and the 
Barmal ridge, into the west reservoii of the Ganri glacier on the north, 
and towaids the Nortli-West nala on the south side, and, as can be seen 
from these photographs, not a particle of snow from the Nun Kun can 
entei the Barmal glacier. Had Dr. Neve climbed sufficiently high 
on D 41 to fully overlook the Barmal ridge, he would have seen the 
impossibility of this supposition. 

The ascent of Mount Nieves Penitentos and of D 41 was by no 
moans easy. Both are peaks of the very first order. One slope of the 
forme) , reejuiring three-quarters of an hour to climb, was steeper than 
could bo meuBurod by the scale of Abney’s level, being apparently 70'’ 
or 72^. The lost 1500 foot of D 41 was also difficult, consisting of 
ioo-slants varying from 60*^ to 70 \ Fortunately these were wholly 
covered, as stated, with ni(ve» perutentes, forming a precipitous giant 
stairway of ioe, by which we were able to scale it in safety. Had its 
surface l>een smooth, the undertaking would have been much more 
difficult, more fatiguing, and highly dangerous. Half an hour after 
the top was reached a thick mist swept up from the Barmal glaoier 
and enveloped us, shutting out all landmarks. This was accom- 
panied by an icy wind, which congealed the breath into icicles on our 
moustaches and covered our clothing with feathery fringes. Heoognizing 
the danger both of remaining and of descending, we preferred to attempt 
the latter, and succeeded in getting down in two parties invisible to 
each other, by following the slight spoor made in ascending. Previous 
to departure a stone oairn was built on the summit and notes of the 
ascent placed in it. 
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The Barmal la stand 6 perhaps 600 feet above the Barmal glacier » at 
the top of a very steep ice-wall cleft by two bergsohrunds, to ascend or 
descend which requires a good knowledge of ice-craft. Our coolies 
were powerless to negotiate it alone, which fact prevented many of 
them from deserting during the four days we camped there, and even 
the guide and porters would not venture on it unroped. Two rook- 
cairns stand on the summit of the la. By whom they wore made we 
could not leara. No records were found in them, and I know of no 
account of any European having visited this place. As it is practically 
certain that natives could not reach it from the Barmal glacier unless 
the ice-wall were greatly changed, it may be surmised that some party, 
having come up to it from the south side, mistaking it for a snow-pass 
somewhat farther west, and having found the descent to the TJarmal 
glacier barred by the ice- wall, built those cairns as a beacon by which 
the place might in future be avoided. The existence of other cairns 
on ledges to the south, indicating the way to the other pass, supports 
this view. Half or three-quarters of a mile west lies the snow-pass 
referred to, accessible by easy snow-slopes, loading from the Barmal 
glacier to the Bara Zaj Nai. It is over this pass that the natives 
take their yak-caravans from Tongul, and this was the pass used by 
Dr. Neve, also under the name of the Barmal la. 

The Sentik la is a depression about a mile distant from D 41, in the 
ridge leading west from it. Over this pass lies the way from the 
Barmal glacier to Tongul, the nearest village in the Suru valley. Below 
the pass the Sentik glacier, about 3 miles long, coming from the north 
side of D 41 and neighbouring mountains, and receiving two ice-falls 
from the west reservoir of the Ganri glacier, descends north to the head 
of a very steep nala, enclosed on both sides by jagged rook-peaks, below 
which slopes and ridges fall away to Tongul, a short march from Suru. 
By this route we returned to the latter village, having covered over 
90 miles of rough country in completing the first circuit of the Nun 
Kun, besides many more in exploration and asoonts. 

August 18 and 19 were very warm days at Sum, the sun burning 
with unusual fervour. We had found during the summer, as during 
those of 1902 and 1903, sun maxima of 200"’ to 20(5 ' Fahr. at high 
altitudes to be not at all uncommon, but had never known them to 
attain the figures reached on these days. On the 18th, at 1 p.m., the 
sun thermometer registered 206^ and, at 1.15, 212'' Fahr. As this last 
figure seemed incredible, the instrument, which was so hot that it could 
scarcely he touched by the hand, was raised to the vertical position and 
shaken, hut the mercury did not fall. At 1.25 it reached 216°. This 
was not only an unusually high maximum, but it occurred at an 
unusually late hour, most maxima 1 have observed occurring at or 
before 1 o’clock. 

On the 19th, at 12.30 p.m., the thermometer registered 196°. At 
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12.46, 218*. At 1, through a thin film of cloud, 217®, not falling when 
placed vertical, and at 1.6, 219® Fahr. The altitude of Suru ia 10,860 
feet. As sun-temperatures increase in proportion to altitude, what must 
the temperatures on these days have been at over 20,000 feet ? ’* • On 
these, as on other occasions when I have noted high temperatures, the 
maxima showed themselves in sudden waves or flashes of heat lasting 
a few moments and tlien subsiding. It may also be noted that, as on 
the 18th, some of the highest temperatures have occurred when the sky 
was covered with thin cirrho-stratus clouds. 


Before the paper, the President : The lecturer of the eveninir, Dr. Huuter 
Workman, is going to address us on his last exj)edition with Mrs. Bullock Workman, 
his wife, in the Himalayas. I regret that Mrs. Workman has not been able to be 
here to-night, as wo hoped she would have been, because she is engaged in some- 
thing almost more arduous than climbing 23,000 feet. She is delivering thirty 
lectures in thirty-seven days, starting from Munich and going by Vienna up to 
Dresden, Berlin, Ilamburg. I netd not introduce Dr. Workman to you, because he 
and Mrs. Workman are old friends of our Society. It is about eight or nine years 
since they started on their explorations in the Himalayas. Dr. Workman delivered 
an address here about three years ago on his journey from Srinagar to the sources 
of the Chogo Lungma glacier. They then returned to the Himalayas, and in the 
following year Mrs. Bullock Workman gave us a very interesting address on the 
earliest exploration ever made of the Hoh Lumba and Sosbon glaciers. To-nigbt, 
after fresh travels and always on new ground, we arc to bear from Dr. Workman 
an account of their joint ascents in the Nun Run group. I shall not enter into the 
difficult question as to what traveller has ascended the gteatest height above sea- 
Icvel. Wo have Dr. Longataff here, and I believe there is only a matter of about 
10 feet between them, him and Dr. and Mrs. Workman; but I will remind you 
that all of these explorers are not merely trying how high they can climb. Careful 
observations are taken of glaciation and in other scientific directions, so that their 
ascents have real scientific value. 

After the paper, Sir Thomas IIoldich ; I am rather glad of this opportunity of 
expressing my admiration for the consistency and the determination and the ability 
with which a long record of observations has been taken by Dr. Hunter Workman 
and his gallant wife — if he will allow mo the expression — under circumstances of 
extreme difficulty. I have had some slight acquaintance with the difficulties and 
the disabilities which beset the taking of observations in very high altitudes in the 
Himalayss, and I can only liken it to the conditions under which a man might find 
himself if ho was at sea in very stormy weather, and very sea sick, and was asked 
suddenly to make records of the height of the waves and the strength of the winds : 
he would find that it took a groat deal of resolution and determination to effect his 
purpose. It is indeed a most difficult proposition. 

There are some of the phenomena to which Dr. Hunter Workman has referred 
which I bad the opportunity of observing, to a certain extent, when I was in the 
Andes. He referred to the nieves penxterUea* Now, although I saw nothing of nitves 
penitentei in the highest altitudes of the Andes, yet 1 did observe distinctly the 
same results, induced probably by the same causes, on the surface of the wide plains 
which intervene between the Andes and the Atlantic, as I was crossing in winter ; 


* Bee the Chographical Jowmal^ March, 1905, p. 260. 
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and I WEB convinced that the cause of the formation which Dr. Hunter Workman 
puts forward is correct, namely wind-action. I know of no part of the world in 
which the wind is more persistent from a certain quarter than it is on the western 
slopes of the Andes and across the interveninj^ plains between the Andes and the 
Atlantic. The niews penitenten of the Pampas were most obviously caused by 
wind. As regards his criticism of the Survey maps, I have very little to say. I can 
only explain to you, as he must be very well aware, that it is not, and never can be, 
one of the primary objects of the Survey Department of India to make detailed maps 
of regions so inaccessible and so remote as those which Dr. Hunter Workman has 
visited. All I can certainly promise is that the department which is responsible for 
those maps will receive with the greatest thankfulness any corrections or recom- 
mendations that explorers rf the type of Dr. Hunter Workman, who take observa- 
tions carefully and consistently, may possibly give to them. 

You must know, for it has been frequently discussed in this hall, the difficulty 
that exists in determining altitudes at such great heights as those with which 
Dr. Hunter Workman has been dealing. Barometric observations are notoriously 
uncertain, and amongst them we must include hypsometric observations, that is, 
observations obtained by the boiling-point of water, to which Dr. Workman has 
referred; all are equally afficted by variations in atmospheric conditions. There 
is no doubt that the most certain way of determining the heights of remote 
and inaccessible peaks is by a process of triangulation, where the angles are 
actually measured and heights reduced by mathematical processes. But all the 
same, it must be admitted — and will be admitted by any mathematician — that even 
so there are uncertainties when it comes to dealing with such enormous altitudes 
as those of the Himalayan peaks. We do not know exactly, and at present there 
is no means of determining, what the exact effect of refraction may be in those 
altitudes ; and the result of variation when applied as correction to those observed 
trigonometrical altitudes may be very considerable. For instance, 1 may mention 
that we are still in doubt as to the exact height of the highest mountain in the 
world, Mount Everest. But we are pretty certain that whatever the correction may 
be that has to be eventually applied when wo are more certain than v\e are at 
present of the value of refraction, it will not diminish that height. On the contrary. 
Mount Everest will probably prove to be some hundred feet or so higher than we 
at present reckon it. But when we come to the mountains which approach Mount 
Everest nearest in height, E 2 , which is situated in the north-west of the Himalayas, 
and that grand peak Kinchinjunga, opposite Darjiling, we are not at present 
sure which is the highest. We know which is the highest peak in the world, but 
we do not know the second highest. It may prove — personally, I think it will so 
prove — that Kj (a peak with which Dr. Hunter Workman is well acquainted), 
which has always been considered to be the second highest, will prove to be third, 
and Kinchinjunga will have the honour of ranking sjcond. 

However that may he, we must all of us accord our unmitigated admiration to 
the exploits of a lady who has succeeded in exploring such inaccessible altitudes 
as Mrs. Bullock Workman has done. My admiration for her achievements is 
unlimited, and I think that, even if it is impossible to say, amongst some four 
or five people who have ascended higher than any people in the world, which 
individual amongst them has actually achieved the proud position of getting highest, 
still we must agree that amongst those few Mrs. Bullock Workman certainly takes 
a prominent place. Under which circumstances, it is possible that it may be 
suggested to you, as it has been to me, that it is almost time that a great society 
like this ranked ladies and men together on precisely the same plane of geo- 
graphical res-^arch. I won’t pursue that subject any further; but if any 
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moyement hereafter should ever take place which would allow ladies as Associates 
of the Royal Geographical Society to receive the same official recognition as men 
receive) all I can say is that such a movement would have no warmer supporter 
than myself. 

Dr. T. G. Lokobtaff : I congratulate Dr. and Mrs. Workman very heartily on 
the great feat they have performedL I should think that Mrs. Workman’s record 
for altitude will never be beaten by any other lady but herself, and any one who 
knows what climbing at high altitudes means must appreciate the extraordinary 
degree of fortitude and perseverance with which she is gifted. This ascent of a peak 
of 23,300 feet by a lady must always rank as one of the most wonderful mountaineer- 
ing exploits on record. Dr. Workman deserves the thanks of all of us for his 
self-sacrifice in devoting himself to photography, the results of which have given us 
such pleasure this evening, instead of completing the ascent, although, of course, he 
climbed higher than the summit of this peak in 1903. 

I must also congratulate my friend Cyprien Savoye and the six Oourmayeur 
porters on the successful accomplishment of a very arduous enterprise. One of the 
essentials for still higher ascents will be that the man — or lady — who makes the 
final climb must not be tired out by several days of load-carrying just beforehand ; 
and this plan of having a good supply of the very best professiocal Alpine porters 
will no doubt be necessary. In my opinion, not even the Gurkha, all his 
pluck, has quite the same stamina for this sort of work as the Alpine peasant, 
though I, for one, prefer his company. 

Dr. Workman has mentioned my name in connection with the greatest altitude 
at which travellers have encamped, but is not correct in what he has said about me, 
as he will see if he reads the account of my Tibetan experiences in 1905 in the 
Alpine Journal (vol. 28, pp. 202-228). If ho had read my account, he must have 
noticed my reference to W. H. Johnson. This gentleman, who belonged to the 
staff of the G.T.H. of India, and was also a Fellow of this Society, spent a 
night at over 22,000 feet in the Euen Lun when surveying beyond the Cbaug- 
ohenmo in 1864 87, pp. 1-47 ; and Proc. P.O.S., 11, pp. 6-14). But 

the question of records does not in any way detract from the wonderful feat of 
endurance performed by Dr. Workman and his wife in spending a night at well 
over 21,000 feet, after they had already spent three consecutive nights at great 
altitudes. 

Though Dr. Workman does not eiaggerate the unpleasant symptoms experi- 
enced by most people at high altitudes — indeed, he rather makes light of them — 
1 cannot agree with him as to the improbability of the nscent of the highest 
mountains on the globe, provided always that a relatively easy route exists which is 
not barred by “ questions of high imperial policy.” On the Tibetan side of Everest 
the snow-line probably lies above rather than below 19,000 feet. The rest must be 
climbed in two days, and this cannot at present be said to be an impossible perform- 
ance, because both Graham’s party and my own, on the final day of the ascent of 
the two highest mountains that have yet been climbed, were able to ascend nearly 
6000 feet and get back to camp for the night. Although I believe that personally 
I could not climb as high as the summit of Everest, 1 am equally sure that there are 
others who can. I wish 1 was as sure that Englishmen will be permitted to make 
the attempt 

Dr. Workman’s observations on the existence and formation of nieve penitentes 
and on the relative absence of terminal moraines in this part of the Himalaya, are 
most interesting and valuable. But in reference to the latter, it seems to me that 
the action of streams and landslips combine to modify such structures in the 
Himalaya to a much greater extent than in the Alps or Caucacus, and I have 
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several timee been puzzled to know whetber 1 wag itanding on a terminal moraine 
or not 

The mountaineering obstacles to tbe succees of Dr. and Mrs. Workman's 
expedition have been great ; the extreme steepness of the snow-slopes we have seen 
on the screen to-night must have frequently subjected them to serious risks from 
avalaoches. I think that the difficulties, and indeed the actual hardships, that are 
involved in taking photographs and observations at high altitudes, are realized by 
very few, either of the general public or scientific geographers, and I again congratu- 
late them most heartily on what they have done, and I hope that they will be 
thoroughly successful in the expedition which I hear they are undertaking next 
year, and that Mrs. Workman will raise her own record still higher. 

Dr. Hunter Workman : In regard to the case with which Mount Everest can 
be climbed, granting that any one might climb 7000 feet on Mount Everest, from 
16,000 feet to 23,000 feet, I think the next 6000, from 23,000 to 29,000, would be a 
much more difficult affair, because the air is very much more rare the higher you 
go, and I doubt whether anybody could breathe and undergo the physical strain 
necessary to climb that last 6000 feet, even if he had the strength. With regard to 
the suggestion of mountaineers having their camps prepared for them by jx)rterB, the 
question is whether porters could do the work. For reasons given in the paper, I 
doubt it. As a matter of fact, if the ascent of Mount Everest should be attempted, 
it is more than likely that its gradients and the natural obstacles would be fouud 
to be such as would preclude the possibility of climbing 7000 or 6000 feet in a 
single day, and a succession of camps would have to be made under the dia- 
advantageouB conditions I have mentioned. 

The President : In thanking Dr. Hunter Workman for his paper, I need not, I 
think, say anything more than Sir Thomas Holdich and Dr. Longstaff have said 
concerning our admiration for the work of himself and Mrs. Workman. I would 
only ask Dr. Workman to convey this to Mrs. Workman on our behalf. 


BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS 
OF SCOTLAND.* 

Under the Direction of Sir JOHN MURRAY, E.O.B., F.R.8., D.So., etc., and 
LAURENOX FULLAR, F.R.S.X. 

Part XIII.— Lochs of the Ness Basin. 

THIRD PART, 

Tub first part of this paper, published in July last, dealt with the 
physical features of Loch Ness, and the second part, published in 
October, dealt with twenty -seven of the tributary lochs. This third 
part includes the descriptions of the remaining five lochs, with summary 

* Maps, p. 132. The admirable maps which accompany the three parts of 
the Ness paper (the last of the series) have been presented by Sir John Murray 
and Mr. Lanrenoe Pullar, and it is thus duo to their liberality that we are able to 
publiah them free of any cost to tbe Society. Though this is the final contribution to 
appear in the Joumalt the remaining smaller Scottish lochs are to be dealt with in a 
special publication to be iistied, ft is hoped, during this year.— Pbestdent B.G.S. 
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table giying partionlan of the loohs within the Ness basin sounded by 
the Lake Survey, to which are appended notes on I. The temperature 
of the water in Loch Ness, with a footnote on the chemical composition 
of the water ; II. the seiches of Loch Ness ; III. the deposits of Loch 
Ness ; IV. mirages on Loch Ness ; V. “ storm-weather ” at Fort 
Augustus ; VI. the geology of the Ness district ; VII. the biology of the 
loohs in the Ness basin ; and VIII. the aquatic vegetation of the loohs 
in the Ness basin. 
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FIQ. 1 .— INDEX MAP OF THE NESS BABIN. 


Loc}i Mhor (see Plate XIV.). — Loch Mhor is the reservoir for the 
British Aluminium Co.’s works at Foyers. In its construction advantage 
was taken of two natural loohs (Garth and Farraline). By means of 
the dam at the lower end of Looh Garth, the surface of Loch Mhor may 
be raised to 20 feet above the original level of Looh Farraline, the upper 
looh. In summer the two lochs may subside to their original levels. 
The looh is still divided into two portions by a causeway 2 miles from 
the upper end, and a public road here crosses by a bridge, the water 
passing by a canal underneath. The looh is rapidly forming a beach by 
eating away the boulder clay of the fields. These raw cliffs of clay are 
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exposed when the loch is below its high level, and portions are oon- 
tinnally falling in. 

Loch Mhor is of very irregular form, narrow and elongate, innning 
north-east and south-west in Stmth Errick, the lower end some 2 miles 
south-east of Foyers. On the west the country is moorland, with low 
hills, and many patches of trees on the shore of the loch. On the east 
the hills are higher, rising to mountains at the distance of a few miles. 
The west shore-line is of a simple outline, with slight double sigmoid 
curvature. The east shore is much broken up, several bays and arms 
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running south-eastward. The largest of those is in the middle of the 
loch, and runs three quarters of a mile inland. 

The loch is iioirly 5 miles in length, has a maximum breadth of 
nearly three-quarters of a mile, and a mean breadth of one-third of a 
mile. It has a superficial area of I7 square miles. The volume of water 
is subject to great variation, being estimated at the date of the survey 
(April 24 and 25, 1908) at 1 134 millions of cubio feet It drains an area 
of abt ut 21 square miles. Few streams of any importance enter the 
loch. The largest are the Allt na Soabhaig, which formerly flowed 
into the river Gourag, but was diverted into J^och Garth when the dam 
was built, and the Aberchalder bum, which enters the large middle bay 
on the east. When quite full the reservoir overflows into the Gourag. 
When surveyed the surface was 638*6 feet above sea-level. In accordance 
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with its artifioial origin, tha greater part of Looh Mhor is very shallow ; 
deep water is only found in the original natural lochs. Two-thirds of 
the whole area is less than 25 feet deep. 

The basin formed by Looh Farraline before the surface was raised 
was fully a mile in length, and one-third of a mile broad, with a depth 
of about 40 feet. The breadth has been very little increased by the 
dam. The depth is new 60 feet. The basin is simple, with uniform 
contours and gently sloping sides. The 26-feot contour encloses an 
area of two-thirds of a mile long by om^-fifth of a mile broad. The 
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SO-feet area is very narrow, a quarter of a mile long, and a little east 
of the central line. 

The basin of Looh Gaith, which was 1 J miles long by nearly half a 
mile broad, is of irregular shape. The main part of the looh was oblong, 
but a long, curved, narrower part branched oft* to the south. The depth 
is now 91 feet (the maximum for Looh Mhor). The 25-feet contour 
almost ooinoides with the shore-Lne of the original looh. The 50-feet 
contour encloses an area 1 J miles in length, and enters the narrow southern 
branch. This area is broad for half a mile at the north end, but from 
there south it is a narrow channel. The 76-feet area is one-third of a 
mile long by one-fifth of a mile broad. The mean depth of the whole 
looh is 24 feet. 

Senes of temperatures were taken in Looh Garth on April 24, and in 
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Looh Farraline on April 25. The higher temperature of Looh Farraline 
might be due merely to its being taken a day later, as the weather was 
warm. 

Loch Oarth, April 24^ Looh Farraline, April 25, 

1903. 1903. 
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... Fahr. ... 

. . 48^'5 Fahr. 

10 feet 



... 41»-8 „ 

... 43^-2 

25 „ 



... „ 

... 43^*0 „ 

30 



. . . „ 

... 42°-4 „ 

40 „ 



... 41°-2 ., 

... 42°0 „ 

55 „ 



• - . 99 

... 42°0 „ 

HO „ 


... 

... 41°-2 „ 

— ,» 


Loch Bran (see Plate I.). — ^Looh Bran is situated in the woods above 
Foyers, from which it is a mile distant. The shores are wooded, with 
rook showing in places a little way from the water’s edge. There are 
really two basins at the same level, separated by a narrow neok of land. 
The looh is very narrow, with the centre line strongly curved. Its 
length, measured in a straight line, is about three-eighths of a mile, 
measured round the curve nearly three-quarters of a mile ; the maximum 
breadth is one-fifth of a mile. The superficial area is about 24 acres, 
and the volume of water 13 millions of cubic feet. The drainage area is 
only a quarter of a square mile; the loch receives no streams of any 
size. The east loch drains into the west loch, and that into the river 
Foyers by a burn half a mile long. The east looh is much the larger 
and deeper, but the deep area with a maximum of 50 feet is only a little 
hole in the middle of the looh. The greatest depth in the west looh is 
19 feet. The mean depth of the whole loch is 12^ feet. The tempera- 
ture at the surface on April 30, 1903, was 48'^'6 Fahr. ; at 10 feet, 46°*2 ; 
at 20 feet, 45®’0 ; at 25 feet, 42'’*3 ; and at 50 feet, 42®'2. 

Loch a’ Choir e (see Plate XV.). — A little loch lying between Lochs 
Dunielchaig and Ruthven, and draining into the latter. Low but 
craggy hills border the looh on the west and north, the crags of 
Creag Dearg facing the west end. The loch is of somewhat oblong 
form, with the long diameter east and west. The length is nearly 
two-thirds of a mile, the greatest breadth one-third of a mile, the mean 
breadth one-fifth of a mile. The superficial area is about 86 acres, and 
the volume of water 103 millions of cubic feet. The drainage area 
is nearly one square mile. Only one stream, the Allt Bhreao, fiows 
in on the north, and at the east end the burn flows out towards Looh 
Ruthven. 

Looh a’ Ohoire is 865 feet above the sea. The bottom forms a simple 
basin, with the deeper water towards the east end. The 25-feet contour 
follows the shore-line, except at one point on the north where a sounding 
of 18 feet lies far out. The 50-feet area, one-sixth of a mile in length, 
lies all to the east of the centre of the looh. The maximum depth is 60 
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feet, and the mean depth 27i feet. The temperature at the surface on 
April 28, 1903, was 43°-5 Fahr. ; at 26 feet, 42°* 6 ; and at 50 feet, 42®’6. 
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Loch Buthven (see Plate XV.). —A looh of fair size, some 2^ miles east 
of Loch Ness, opposite Urquhart bay, and half a mile south of Looh 
Duutelohaig. It is a narrow looh, with its central line much curved, 
but having its general direction east to west. Precipitous wooded hills, 
the T6rr M6r and the Torr Beag, rise abruptly from the north shore. 
On the south the crags of Stac Gorm and Craig Buthven border the 
eastern part of the looh, while towards the west the ground is lower and 
more open. 

Looh Buthven is very narrow in the middle, slightly expanded at the 
east, and much expanded at the west end. The length is 2^ miles, the 
maximum breadth, close to the lower end, fully half a mile, and the 
mean breadth a quarter of a mile. It has a superficial area of about 
368 acres, or over half a square mile, and a volume of 180 millions of 
cubic feet. The drainage area is 4 square miles. The bum from Looh 
a’ Choire oomes in near the upper end of the loch, and there are no other 
bums of any size. The outftowing stream is the river Farigaig, which 
falls into Looh Ness at Inverfarigaig. 

When surveyed on April 27 and 28, 1903, the looh was 2 feet below 
a bench-mark, 703*1 on the south shore at the upper end, and would 
therefore be 701*1 feet above the sea. This figure is at variance with 
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two spot-levels on the north shore where 687 and 688 feet are marked 
4iear the west end, and there is no dam to aooount for so much dififerenoe. 
The Ordnance Survey, on May 8, 1871, made the level 700*4 feet, only 
n few inches lower than onr measurement. Loch Buthven is on the 
whole very {shallow, having a mean depth of only 1 1 feet. The small 
eastern expansion haS a flattish sandy bottom, with a greatest depth of 
8 feet. 

The narrow part, a mile in length, has a uniform central depth of 
14 feet throughout, but in it, just three-quarters of a mile from the 
upper end of the loch, is an abrupt little hole of very limited extent, 
where the maximum depth of 42 feet occurs. The western basin has a 
flattish bottom, with a depth of about 13 feet, and two little depressions 
of 20 and 25 feet. Rook is exposed on the north shore at the bases 
of the Torrs, and at several points on the south shore. Though the 
rook is neatr all along the south shore, the beach is for the most part 
of gravel and boulders. The river flows out through a grassy flat. 

The temperature on April 27, 1903, was 46°*0 Fahr. from top to 
bottom, and the air at the time was also 45^*0. 

Loch Aihie (see Plate II.). — Loch Ashie is used for the water-supply 
for the town of Inverness. It is about 6 miles south of the toWn, and 
1 J miles east of Dores, on Loch Ness. It is an elongate loch of moderate 
size, having the same generd direction as the Great Glen. The west 
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shore is bordered for its whole length by Drumashie wood; on the 
east is a bare woodland stretoh little higher than the looh. 

Looh Ashie is If miles in length. It is nearly half a mile broad in 
the middle, and narrows towards eaoh end. The mean breadth is one* 
third of a mil$t. Its snperhoial area is half a square mile, and the 
volume of its water ftOO .millions of oubio feet. It has a drainage area of 
nearly 8 square .miles. Only a few very small bums go into it, and the 
Allt Mor, its natural outflow at the north end, flows into the river Ness 
2 miles above the town of Inverness. 

Looh Ashie forms a simple basin, with all the contours following 
the line of the shore, and the sides everywhere with a uniform gentle 
slope. The maximum depth of 5t feet is in the centre of the looh. The 
mean depth is 21 feet. 

The surface on April 14, 1903, was 717’75 feet above sea-level, the 
water just lipping the sill of the sluice at the north end ; the Ordnanoe 
Survey, on April 6, 1871, found the level to bo 716*0 fSet above the sea. 
On the date of the survey the temperature from surface to bottom was 
41°*8 Fahr., the air temperature at the same time being 36°*0. 

The details regarding the loohs in the Ness basin are collected 
together in the table on the following pages for oonvenienoe of referenoe 
and oomparison. 

From this table it will be seen that in the thirty-three lochs about 
4400 soundings were taken, and that the aggregate area of the water- 
surface is 344 square miles, so that the average number of soundings per 
square mile of surface is 128. The aggregate volume of water contained 
in the lochs is estimated at 280,923 millions of oubio feet, or less than 
2 cubic miles. The area drained by these lochs is about 690 square 
miles, or twenty times the area of the lochs. 

APPENDICES. 

I. 

NOTES ON THE TEMPERATURE OF THE WATER* 

IN LOOH NESS. 

By B. M. WBDDSRBUKN, W.S., LL.B. 

Reoular temperature observations in Looh Ness vrere begun at Fort Augustus in 
July, 1908, at the same time as the first limnograph to be used in Scotland was 
erected. At first the temperature observations were subsidiary to the other ob- 
servations made in the loch, but gradually their importance increased until the 

* The water of Looh Ness was labmitted to analysis by Jit, Tetlow, who found 
nothing abnonnal about the water, except its softness and freedom fTom mineral 
matter, the total solids being equal to only 2*9224 parts per 100,000 (1*9012 parts of 
flxed solids, and 1*0212 parts of volatile solids); the principal oonstltuonts are sodium 
tind oaloium ohlorides, while magnesium ohloride, iron, potassium, silicon, carbonic 
uoid, and sulphurio acid are present In traces. 

No. I.— Jakuabt, 1908.J 
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investigation of lake-temperatures became one of the principal studies of members 
of the Lake Survey stationed on Loch Ness. The observations were originally 
made from a rowing-boat by means of the Pullar and I^ucas sounding machines and 
deep-sea reversing thermometers. An endeavour was made to take the observa- 
tions at regular hours in as nearly as possible the same positions in the loch from 
day to day, but in stormy weather the keeping of the same position during lengthy 
observations was attended with considerable difficulty. In September, however, a 
small decked fishing-boat, called the Rhoda^ was anchored ofif Fort Augustus in 
about 300 feet of water. The anchoring of this boat caused some anxiety, but it 
was ultimately accomplished by means of a large mushroom anchor, which, with 
the necessary length of chain, was put at the disposal of Sir John Murray through 
the courtesy of Mr. Davidson, 8U})erintendent of the Caledonian canal. 

This boat was primarily intended to accommodate the electrical thermometers 
which were installed, but it came to bo very largely used for taking observations 
by means of mercury thermometers. Lengthy series of observations could be 
taken in comfort whatever the state of the weather, and with great economy in 
time, It was possible to use three or four sounding machines and thermometevs at 
once, and consequently a series of observations could be made much more 
expeditiously than when only one sounding machine was used. 

The electrical thermometers wore at first intended to furnish the means of 
observing continuously radiation into and from the locli. The apparatus was not 
altogether suitable for this purpose, and, being the first installation of its kind in 
this country, many unforeseen difficulties arose in the manipulation of the instru- 
ments, but nevertheless many valuable observations were made by its means. The 
installation consisted of throe platinum resistance thermometers and a Callendar 
recorder. The boat-house of St. Benedict’s Abbey was made available to the Lake 
Survey by the Lord Abbot of the monastery, and in it were placed the recording 
instruments. A four-ply cable connected the recorder with the Rhoda^ which 
was anchored at a distance of about 300 yards from the boat-house. Many of the 
difficulties wnich were experienced arose from this cable; the strain of the wind 
and the waves was constantly damaging it, and as the Rhvda swung round with 
the wind great care was necessary to prevent the cable fouling with the anchor 
chain. On the Rhoda there were throe large drums, on which were wound the 
leads for the resistance tbermometers. By these drums a thermometer could bo 
Lowered to any desired depth, and then connected to the shore-cable by means of 
mercury cup connections, and a continuous record of the tcmiwature at that depth 
could thus be obtained. It was intended to lower each of the three thermometers 
to a different depth, and connect them successively with the recorder, and so to get 
a series of readings at those depths, but the sluggishr css of the recorder made this 
method of observation undesirable. 

Temperature observations were taken at various points along l.och Ness. At 
times members gf the survey were stationed at Invermoriston, Foyers, Inverfarigaig, 
Whitefield, and Dores. At other times a steam-launch was chartered, and cruises 
made up and down the loch, taking observations en route, but this method of 
observation was very slow. The speed of the launch was about C miles an hour, 
and, as the loch is 24 miles in length, about eight hours were spent in steam- 
ing alone ; assuming that six series of observations were taken, each lasting over 
half an hour, the observations at one end of the loch were taken six or seven hours 
later than at the other end. It was found that in this time* the distribution of 
temperature in the loch might alter very greatly, and therefore obsorvations made 
in this manner might give a very erroneous idea of that distribution. 

The obsorvations in Loch Ness were discontinued by members of the Lake 
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Survey in September, 1904, but the work was taken over by the monks at Fort 
Augustus (in particular by Father Cyril von Dieckhoff and Father Odo Blundell), 
nnd continued by them until April, 1905, so that the observations extend over a 
period of nearly two years. The actual number of observations made in that time 
was about 12,000, and these have been discussed by the writer in papers com- 
municated to the Royal Society of Edinburgh.* The results arrived at are brie6y 
as follows : — 

The yearly cycle of changes in a loch such as Loch Ness is very much the same 
from year to year. Fig. fi shows graphically what may be called tho typical curves 
for each month of the year, being drawn from the monthly means of the tempera- 
ture readings during the period of the observations. From these curves it appears 
that in September there is the greatest quantity of heat in the loch. Thereafter the 
loch cools gradually till March or April, when the water again begins to gain heat. 
This is the time N\hen the mean air temjjoraturc begins to be higher than the 
surface temperature. From May till August the increase in temperature at various 
depths proceeds regularly, and the typical curves representing the temperature of 
the water to a depth of 200 feet are practically straight Hues. Below that depth it 
is probable that the temperature increases loss rapidly in proportion to the depth, 
but even in the deepest waters of Loch Ness there is a range in temperature of about 
2® Fahr. The lowest recorded temperatures in the deepest parts of the loch are in 
April, and the highest in the middle of November. During the period in which the 
loch gains heat, the most remarkable changes are those taking place at and near the 
surface. Rapid changes are of frequent occurrence, and are probably due to con- 
-vection currents. On one occasion the temperature at tho point of observation rose 
0° Fahr. in ||pro minutes. 

When the mean air- temperature falls below the surface temperature, which is 
usually in August, the loch begins to part with its heat. This is shown in the 
change of type in the typical curve for September. The surface layers lose heat, 
while lower down the water still continues] to rise in temperature; as already 
mentioned, the highest temperature nt 700 feet was observed in November, or about 
three months after the loch began to lose heat. In August tho discontinuity between 
the upper and lower layers of the loch usually becomes well marked. As the upper 
layers of water become colder, there is a layer at the surface of nearly uniform 
temperature, and of gradually increasing depth. Below this layer there is a sudden 
change of temperature — a discontinuity-layer— below which there is the colder 
water in the loch. As the season advances this discontinuity-layer gradually sinks 
lower, and the layer of uniform temperature above it increases in depth, until finally 
the whole loch is of nearly uniform temperature. 

Before the discontinuity-layer makes its appearance, the currents produced by 
winds are distributed through the whole loch. There is the surface current, 
directly produced by the wind, carrying the warm surface water along with it, and 
the return current, to take the place of the water blown along the loch, is spread 
throughout the whole depth of the loch. But when the discontinuity-layer has 
formed, the loch is divided into two current systems. Above the discontinuity- layer 
there is the surface current produced by the wind, and the return current also takes 
place above the discontinuity-layer, without directly affecting the deeper waters. 


♦ “ The Temperature of the Fresh-water Loohs of Sooiland, with special reference to 
Loch Ni bs, with an appendix containing observations made in Loch Ness by members 
of the Boottish liake Survey,*’ Tran». Roy. 8oc. Edin.^ vol. 46 , p. 407 (1907) ; “ An 
Evperlmental Investigation of the Temperature Changes occurring in Fresh-water 
Lochs,” Proc. Roy. Soc. Edin.y vol. 27 , p. 2 (1907). 
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This return current, however, acts on the water below the discontinuity-layer just 
as the current of wind acts on the natural surface of the loch, and a secondary 
current is produced at the surface of discontinuity. This secondary surface current 
is much slower than the surface current produced by the winds, but to take the place 



of the water carried along by it, there is a secondary return current at the bottom 
of the lake. The secondary return current is very slow, and its existence was first 
suggested to the writer by experiments carried out in a glass trough, but observa- 
tions support the view taken. The current systems thus described are shown in 
Fig. 7. 
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FIG. 7.— CUBRENl SYSTEMS IN 1 LOCH INDUCED BY WIND AT THE BUBFAOE. 
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Another effect of the separation of the loch into two compartments by the 
•nrfaoe 6f discontinuity, is to render possible the temperature seiche. The surfsoe 
nurrent produced by the wind transfers a large quantity of warm water to the lee 
end of the loch, with the result that the surface of discontinuity is deeper at the lee 
than at the windward end of the loch. When the wind moderates or ceases a 
temperature seiche is started, just as a seiche is started in a basin of water which 
has been tilted. The temperature seiche was also studied experimentally, and was 
made visible by superimposing a layer of paraCQn on a layer of water. By driving 
the paraflin to one end of the trough by a current of air, the water, corresponding to the 
water below the surface of discontinuity in a loch, received a tilt, and when the cur- 
rent of air was stopped, a seiche started in the lower layer of water independently 
of the upper layer of paraflin. 

The temj>erature seiche was first described by Mr. E. R. Watson in the autumn 
of 1903, and a good deal of doubt was expressed as to tlie accuracy of his views, but 
the theory of a temperature seiche was established by the observations taken in 
1904. For a considerable period observations were taken at Fort Augustus every 
two hours, so as to obtain a continuous record of temp)erature. Fig. 8 is drawn from 
the observations taken in July and August, 1904, and shows the temperature 
variations at Fort Augustus at the surface and at depths of 60, 100, 160, and 200 
feet. It will be observed that in July changes at the surface, which are chiefly 
produced by winds, are accompanied by similar changes at all depths, but that in 
August, when the discontinuity-layer has been formed, the temperature variations 
at the surface are independent of the variations at a depth of 100 feet, where the 
variations are principally due to the temperature seiche. 

Observations made at the two ends of the loch further support the theory, as 
showing that the layer of discontinuity was in general rising at one end when it was 
falling at the other end. Continuous records obtained from tlio Callendar recorder 
are also easily explained by the temperature seiche. Rough calculations were made 
of what should be the period of this seiche, based on the assumption that the loch 
contained two layers of waters of different but uniform density. The observed 
period varied with the time of year, according to the depth of the discontinuity- 
layer, and was from two to three days, which agrees remarkably with the periods 
obtained by calculation. 


II. 


NOTES ON THE SEICHES OF LOOH NESS. 

By E. M. WEDDERBURN, W.S., LL.B. 

In June, 1903, observations on seiches were begun in Loch Ness by the erection 
of a Sarasin limnograph in the boat-house of St. Benedict’s Abbey, Fort Augustus. 
This instrument worked well during the period it was in use, and some good 
records of seiches were obtained. The largest seiclie recorded by it occurred on 
November 21, 1903, and had an ampl\fude of about 4^ inches, but after about two 
days it was disturbed by the starting of another seiche. 

In the summer of the succeediog year a second Sarasin limnograph was erected 
at Inverfarigaig, but it did not work satisfactorily — perhaps owing to the exposed 
situation — and the records obtained were consequently not looked upon as being 
entirely trustworthy, although, as was to be expected, they pointed to a node in the 
neighbourhood of Inverfarigaig. 

Observations were also made by means of Forel’s plemyrameter, but owing to 
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the ezpoied character of the shore all along Loch Neas, observation by this means 
was very difficult. It is unfortunate that the index limnograph subsequently used 
by Prof. Chrystal had not been designed while work was being carried on in 
Loch Ness. 

The observed periods of the uninodal and binodal seiches in Loch Ness are 
approximately 31’6 and 16*3 minutes respectively. Loch Ness thus belongs to that 
class of basins, in which the period of the binodal seiche is less than half the period 
of the uninodal seiche. The periods for Loch Ness have not been calculated 
according to Chrystal’s theory — an exceedingly laborious piece of work, which it is 
hoped will yet be undertaken — but the writer has every reason to believe that 
calculation would agree with observation in this case also. For the basin of Loch 
Ness is convex at Foyers, where the floor of the loch rises some 200 feet, and, 
mordove**, the sudden shallowing which takes place in the loch from Dores to Bona 
has the effect of increasing the ratio between the periods of tbe uninodal and binodal 
seiches. This is seen in the Lake of Geneva, where there is also a shallowing at 
one end of the lake, and where the period of the uninodal seiche is more than double 
the period of the binodal seiche. 

Seiches of shorter period were also of frequent occurrence, notably a reiche with 
a period of about 8*8 minutes, of which some remarkably pure records were obtained, 
although they were of small amplitude. 

Embroideries on the curves were common, and were attributed to a long swell 
On the loch, to the wash of steamers, and frequently to the opening of lock-gates on 
the canal at Fort Augustus. 

, With the view of gaining information on the effect of small variations iu atmo- 
spheric pressure, a Dines’s sensitive barograph was obtained.* Records from an 
ordinary Richard barograph had indicated sudden barometric changes as a frequent 
cause of seiches, and the records of the sensitive barograph supported this view to a 
certain extent, although on some occasions the loch seemed unresponsive to changes 
in atmospheric pressure. On other occasions, however, the limnograph record 
seemed to bo an accurate reproduction of the record obtained by moans of the sensi- 
tive barograph. 

Loch Ness from its size proved to be rather unwieldy from the point of view of 
seiches, so that when, in the summer of 1905, the investigation of seiches was under- 
taken by Prof. Chrystal, he made bis headquarters on Loch Earn, and gathered 
much information as to the cause of seiches from his observations. f 


* The purchase of this instrument was facilitated by a grant from the Moray 
Bequest to tbe University of Edinburgh. 

t For further details the reader is referred to the following papers : — “ On the Hydro- 
dynamical Theory of Soiohes, with a Bibliographical Sketch,” by Prof. Chrystal, Trant. 
Roy, 8oo. Edin.,vo\. 41, p. 599(1905) ; “ Calculation of the Perils and Nodes of Loohs 
Earn and Treig. from the Bathymetric Data of the Soottish Lake Survey," by Prof. 
Chrystal and E. M. Wedderbum, Trant, Roy. Soc, Edin.yYoh 41, p. 823 (1905) ; “ An In- 
vestigation of the Seiches of Loch Earn by the Soottish Lake Survey ” : Part I. “ Limno- 
graphio Instruments and Methods of Observation,” by Prof. G. Chrystal ; Part II. ” Pre- 
liminary Limnographio Observations on Loch Earn,” by James Murray, Trant. Roy. Soe. 
Edin„ vol. 45, p. 861 (1906). 
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NOTES ON THE DEPOSITS OF LOCH NESS. 

By G. W. LEE, D.Sc., and L. W. COLLET, D.So., with Analyses of 
Selected Samples by A. WILSON, F.I.O. 

About sixty samples of the deposits covering the floor of Loch Ness were 
collected by the members of the Lake Survey staff from various parte of the 
loob, and were examined according to the methods used in the Challenger 
Office for the study of marine deposits. 

They may be claened as follows : — 

(1) Dark grey mud^ from the deep basin opposite Urquhart bay; 

(2) Ferrugineous mud^ from the part of the Invermoriston deep basin opposite 
Horseshoe craig ; 

(3) Peaty mud^ from the south -west end of the Invermoriston deep basin ; 

(4) Yellow~grcy day^ from off Inverfarigaig and off Cherry island ; and 

(6) Brown sandy from shallow water off Urquhart bay. 

, (1) Dark Grey Mud. 

The eleven samples of this mud are homogeneous and coherent when dry. A 
typical sample from 740 feet, opposite Urquhart bay, has the following minera- 
logical composition ; — 

Minerals (26 per cent.), mean diameter 01 millimetre. Of these particles 
quartz is the most abundant, often coloured red by a coating of iron oxide. 
Orthoclase, chloritic minerals, and limonite are also present. 

Fiiie washings (76 per cent.), composed of vegetable matter (16* 89 per cent.) 
and clayey matter (69'! 1 per cent), with fine mineral particles and limonitic 
matter. 

Chemical Composition 

Total silica ... 62 86 

Ferric oxide 12’27 

Alumina 9*88 

Lime tr. 

Magnesia tr. 

Loss on igaitiou 15*89 

99*90 

The high percentage of silica is due to the great proportion of quartz. The 
alumina is due to the presence of felspar and clayey matter. The deflect 0*10 per 
cent, is probably due to the fact that the alkalies have not been estimated. 

(2) Ferbuoineous Mud. 

This type of sediment is limited to the part of the Invermoriston deep basin 
opposite Horseshoe craig. One of the samples was found after examination to be 
composed of ; — 

Minerals (29 per cent.), essentially represented by ferrugineous grains, which 
are accompanied by quartz, orthoclase, chlorite, and hornblende. These mineral 
particles are angular, and have a mean diameter of 0*12 millimetre. 

Fine washings (71 per cent.), composed of vegetable matter (18*40 per cent.) 
and fine minerals (52*54 ]>er cent.), belonging to the species mentioned above. 
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Total sll ion 

Chemical Composition. 

37*44 

Forrio oxide 


24*48 

Alumina 


15*12 

Lime 


2*16 

Magnesia 


1*80 

LoSs on ignition 



18*46 



99 46 


'rhe dofect 0*64 per cent, is to be sought for in the alkalies. 

As there Is no clayey matter in this sediment, and as the microscopical 
investigation did not reveal the jjresence of many alaminous minerals, the high 
l> 0 rceutage of alumina, f.e. 15*12 per cent,, is to be exiilained by the fact that the 
ferruginoous grains are not made up of pure iron oxide, but of a mixture of this 
oxide with clay. 

Although manganege was not estimated in the above quantitative analysis, it 
was found to be rather abundant in another sample. 

(3) Peaty Mud. 

This type of mud occupies a large area of the floor of the loch in the south-west 
end of the Invermorision deep basin. 

In order to show the diCferences in composition due to increase of depth, two 
descriptions will be given hero. 

. Fint Sample. Depth 300 feet. 

Minerals (35 per cent.), angular, moan diameter 0*2 mm. : orthoclase and acid 
plagioclase, grccnisli chlorite in large Hakes, quartz, hornblende, and ferrugineous 
matter. 

Fine washimjs (G5 per cent.), composed of vegetable matter (37*10 per cent.) 
and mineral particles (27*90 per cent.) belonging to the above-mentioned species. 


Total silica 

Chemioal (Jompo$itio?i. 

47*88 

Ferric oxide 


5*58 

Alumina 


... 7*02 

Lime 


1*08 

Magnesia 


0*59 

Loss on ignition 


37*10 


99*25 

Second Sample. Depth 445 /ee^ 

Mineiuh (10 per cent.), angular, mean diameter 0*12 mm. : orthoclase and acid 
plagioclase, quartz, chlorite, hornblende, and foirugineous matter. 

Fine was/tings (90 jier cent,), composed of vegetable matter (26 per cent.) and 
lino mineral particles (55 per cent.) of the same species as those mentioned under 
the heading : minerals, but clilorite and decomposed felspar are relatively more 


abundant. 

Chemical CmnpOrition. 

Total silica ... 46 03 

Ferric oxide 10 41 

Alumina ... ... 761 

Lime ... .... 9 64 

Magnesia P60 

Loss on ignition • . 24*65 
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Compftring the resulta of the invo8tigation7of those two 'eamplei, it will bo seen 
that as the depth incrcasos both the percentage and the diameter of the minerals 
decrease, the proportion of vegetable matter al-o decreasing. 

The high percentage of lime in the second analysis is probably duo to frag- 
ments of shells. 

(4) Yellow-grky Clay. 

One sample was taken off Cherry island in 95 feet, and eight samples off the 
Bouth-eabt coapt, east of Inverfarigaig, in 1350 feet. This is very clayey in character, 
being soft to the touch and plastic when wet, coherent when dried, and taking in 
the latter state a light brown streak if rubbed with a bard smooth body. 

The Cherry island sample is made upof— 

Minerah (I ]>er cent.), angular, mean diameter OT mm. : quartz, orthoclase, 
clilorite, and fernigineous matter. 

Fine washings (09 per cent.), composed of clay and very fine miiicral particles 


Chemical Composition. 

Total silica 58 42 

Ferric oxide . 9'51 

Alumina 24’58 

1 iimo 0-52 

Magnesia 3 74 

Manganese ... 211 

Copper oxide 0’65 

Loss on ignition 0 51) 


100 12 

One of the eight other samples is made up of — 

Minerals (29 per cent.), angular, mean diameter 01 mm. : quartz and decom- 
lX)Bed felspar, with a decomposed ferrugiueous mineral. 

Fine washings (71 jKjr cent.), composed of vegetable matter (4*2 per cent.) and 
clay and mineral particles (fiG’8 per cent.). 


Total silica 

Chemioul Comjiosiiion 

50-94 

Fcrrio oxide . . . 


14'76 

Alumina 


19-80 

Lime 

K.. 

6-58 

Magnesia 


801 

Lose on ignition 



4-20 


99-89 

In these analyses the lime and magnesia probably belonged to some ferro-mag- 
nesian mineral, which was subsequently transformed into what is given here as 
“ decomposed fernigineous mineral,” the advanced state of decomposition preventing 
its determination. 


(6) Brown Sand. 

To four sam{deB of sediment dredged in 30 feet near the coast west of Urqubart 
bay we give the name of Brown Sand. One of the samples has the following 
composition : — 

Minerals (69 per cent.), angular, mean diameter 0*2 ram., mostly made up of 
quartz, coloured reddish by a coating of iron oxide. Decomposed mica, hornblende, 
and plagioclase are also represented. The sand contains a few small fragments 
of rocks, 1 to 3 millimetres in diameter. 
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Fine waehings (31 per cent.), composed of vegetable matter (4’4 per cent.) and 
fine mineral particles (26*6 per cent.). There is no clayey matter. 


Chemical Compoeition. 

Total silica 77-62 

Ferric oxide 3*60 

Alumina 6*20 

Lime ... 6*88 

Magnesia 2*20 

Loss on ignition 4*40 


98-90 

The alumina, lime, and magnesia are most likely due to the mica and horn- 
blende, whilst the defect of 1*10 per cent, might represent the alkalies. 

COKOLUSION. 

Loch Ness includes two dee]-! basins separated by a barrier formed by the delta 
of the Foyers river. The muds from the south-western or Invcrmoriston basin 
contain a large amount of vegetable or peaty matter, brought down the lake 
probably by the rivers Tarff and Oich, with mineral particles coming from the 
disintegration of the rocks, transported by the streams. Small concretions of per- 
oxide of iron and dioxide of manganese were dredged at one station. The muds 
often gave the chvaoteristic reaction of manganese. On the slopes the muds are 
sandy, and of a red-brown colour, due to the presecce of oxide of iron. 

'I'he muds from the north-eastern or XTrquhart basin contain far less vegetable 
matter than those from the south**wefltcrn basin, which may be due to the Foyers 
barrier retaining the vegetable matter in the upper basin. In the north-eastern 
basin the vegetable matter increases with the depth, which is contrary to what is 
observed in the south-wostem basin. Off Urquhart bay the contour-lines approach 
each other very closely, and the vegetable matter brought down the lake by the 
river Enrick is carried towards the deejKjr part of the basin. Great differences 
arc observed in the muds from the slopes on the two sides of the loclj. On the 
north-western slope we find especially a red sandy mud, coming without doubt 
from the washing out of the shore, comj)osed of Old Red Sandstone. On the south- 
eastern slope wo have a fine yellow clay, with fragments of rocks and large mineral 
particles without vegetable matter. The deposition of the clay in this position may 
be due partly to the strong prevailing westerly winds of Loch Ness giving rise to 
waves and currents, which would carry the fine clayey matter brought down by the 
Inverfarigaig river towards the south-eastern shore. Three stones from a depth of 
100 feet, opposite Inverfarigaig pier, were covered with a dark ring of manganese 
dioxide, marking out the line between the mud and water, as was pointed out by 
Sir John Murray and Mr. Robert Irvine in their valuable paper : “ On Manganese 
Oxides and Manganese Nodules in Marine Deposits.” * 


IV. 


MIRAGES ON LOCH NESS. 

A KIND of mirage is one of the most familiar phenomena on Loch Ness, especially 
in winter and spring. It is best seen in the morning. Distant objects, such as the 
.steamers plying on the lake, appear as though raised above the surface and fioating 
in the air. 


Trane. Roy. Soe. Edin.^ vol. 87, p. 721 (1894). 
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The mo8t constant feature of the Loch Ness mirages is seen at promontories 
some miles distant. The shore-line at the promontories, though really nearly 
parallel with the horizon, is caused by the mirage to appear to form an angle with 
the horizon. When this angle is great (say 60® or more), the promontories appear 
like overhanging oliflfs. When the angle is very acute, they seem to be suspended 
over the horizon. Objects which are known to be below the horizon are brought 
into view. The receding steamer, after sailing out of sight, wiU reappear miles 
further away, raised high above the loch and looking very large. The promontory 
at Dores appears as a conspicuous island in the middle of the loch. The fathers in 
the Benedictine Monastery at Fort Augustus tell that on one occasion a snow- 
covered moimtain appeared over the end of the loch. These phenomena are best 
marked at a distance of several miles from the observer. The steamer, sailing 
away from the observer, seemed, at the distance of a mile or more, to leave the sur- 
face of the loch and sail up into the air. 

Signs of the mirage were sometimes to be distinguished at lessor distances. 
Standing on the deck of the Lake Survey yacht Jthoda, when the eyes would be 
7 or 8 feet above the water, there could often be seen on the rocks of the nearest 
parts of the shore a conspicuous horizontal line, looking just like a high-water 
mark. In the reports of the Balatonsee Commission, mirages of a similar nature 
are discussed. Von Cholnoky explains how they arise through the formation of a 
lower stratum of warmer air, heated from the lake. In shallow lakes like Lake 
Balaton, the mirage is essentially a summer phenomenon. I'he lake romains warm 
during the night when the air cools. 

In Loch Ness the converse is the case. The great body of water maintains a 
moderate temperature throughout the year. In summer the lake rarely attains to 
60®*0 Fahr., and so the air may frequently remain as as arm as the lake, though 
mirages may occur after any cold night. In winter the like maintains a high 
temperature, rarely falling below 42®'0 or 43®*0 Fahr., and thus the air will fall to 
a much lower temperature almost every night, and a well-marked layer of warmer 
air be formed by morning over the surface of the lake, giving rise to the mirage. ^ 


V. 

“STORM-WEATHER” AT FORT AUGUSTUS. 

Notes communicated by Dom CYRIL VON DIEOKHOFF. 

The general features of well-developed “ storm-weatlier ^ are low barometer, dry 
haze, wind usually south-east, blowing in isolated gusts (“ isolated ” with regard to 
space and time), low strata of cloud forming along lines parallel to the Great Glen, 
small cumuli forming rapidly in the air and drifting towards the north-west, wliere 
they mass and form large strata, often of very dark and threatening api)earance. 
Little or no rain falls during the i>erfect type, but rain often comes when it breaks 
up. These small cumuli are well known as indications of gales from the south- 
east, and are called by the local sailors “ Pack-merchants ” (i.c. pedlars). There 
are various sub-species of this kind of weather, esiKscially one where the wind is 
constantly shifting in every direction, the clouds all the while coming from the 
south-east. 

In another type there is a north-east wind (warmer than the ordinary north- 
east wind), while the clouds come from the south-east. On these occasions the 
height of the lowest cloud is never much above 3000 feet. There are often several 
layers at different heights, all in a north-east to south-west direction — even 
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•Ito-8t»tu8 piecw U« ocoaiionaUy in this direction ; their motion is uBunlly very 
slow ; oirms comes slowly from the south-west. ^ ^ 

. 1 “ ” ^7 occur at any time of the year. The stronge.t gales, or 

at least the fiercest gusts, which we get on the loch, come from the south-east. On 
▼ery rare ocoaslons there has been noticed a kind of reverse to the ** storm-skv ” 
during a north-west wind. ^ 


VI. 

NOTES ON THE GEOLOGY OP THE NOBTIJ-EAST PAET OP 
THE NESS BASIN. 

By B. N. PEACH, LL.D., F.R.S., and JOHN HORNE, LL.D,, P.R.B. 

Only a small portion of the Ness area has been mapped by the Geological Survey. 
It is situated in the north-east part of the basin, and includes the tract at the 
mouth of Loch Ness and on either side of the river issuing from that loch. It 
comprises a small part of Loch Ness, Loch Doohfour, Loch Ashie, Loch Abban,* and 
Looh Laide. 

The geological structure of the northern part of the Ness basin is well defined. 
The basin is traversed by tbe great fault that runs along Loch Ness, which is 
continued north-eastwards to Tarbat Ness, thus giving rise to the prominent cliff 
bounding tbe Moray firth in Uie Black Isle. This powerful dislocation, which has 
been a line of weakness in the pjarth's crust at successive geological periods and is 
evidently related to tbe earthquake movements that periodically affect the Inverness 
district at the present time, has a marked downthrow to the south-east. The 
exact position of the line of fault in the Ness valley is concealed by superficial 
deposits, but its course probably extends from near the western shore of Loch Ness 
at Loohend, north-east by Loch Doohfour, Dunean cottage, and Kinmylies, to the 
Beauly firth east of Kessook ferry. 

The effect of this great dislocation in the Ness valley is to let down the Old Red 
Sandstone strata on the south-east side against tbe crystalline schists and gneisses of 
Doohfour hill, the Abriacban granite, and the basal conglomerates and Baritones of 
Dunean hill and Craig Leach on the north-west. The schistose rocks of Dochfour 
hill, which are pierced by the Abriacban granite, consist of quartz-biotite-granulites 
and felspathic gneisses, traversed by numerous veins of pegmatite. Occasional 
lenticles of gametiferous hornblende' sohist are associated with the gneisses, and 
a band of limestone also occurs in the schistose series at Blaimahenaohrie, west- 
north-west of Dochgarroch. From their lithological characters, these crystalline 
schists have been referred to the Moine Series of the Geological Survey, the members 
of which are regarded as altered representatives of sedimentary deposits. 

The triangular area of Old lied Sandstone on the west side of the valley of the 
Ness, extending from Dochgarroch north-east to Clachnaharry, and west to tbe 
Bunchrew burn, consists of coarse conglomerates and grits that dip to the north- 
west, and are overlain by sandstones, flags, and shales. Along their western 
margin they are bounded by a fault, with a downthrow to -the east, which is probably 
a branch of the great dislocation running along Loch Ness. 

On both sides of the valley of the Ness ^ere is abundant evideuce of intense 
glaciation of the region. On the elevated plateau west of the Ness valley the 
direction of the Ice-movement varied from 26® to 36® north of east. The ioe that 
issued from the Gnat Glen flowed more or less parallel to the long axis of Loch 
Ness, that is, in a north-easterly direction, but the trend became more easterly as it 
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approached the baBin of the Moray firth. There is a wide-spread covering of 
Mulder clay, with scattered groups of moraines, along the ridge extending from 
Dores 'north-east by Culloden moor. There is also a remarkable development of 
fluvio-glacial gravels, high river terraces, and remains of raised beaches at the mouth 
of Loch Ness, on both sides of the valley of the Ness, and on the south shore of the 
Beauly firth. 

Loch Ashie is a shallow lake surrounded by drift, with a fine series of moraines 
on its eastern side. Loch Laide also occupies a hollow in the drift, with small 
exposures of crystalline schists in places near its margin. Loch Abban lies in a 
hollow in the stratified deposits at the mouth of Loch Ness, which may be of fluvlatile 
origin. 


VII. 

NOTES ON THE BIOLOGY OF THE LOCHS OP THE 
NESS BASIN. 

By JAMES MUBHAT. 

CoLiiEOTioNB of plankton were made in twenty-seven lochs in this basin. With 
the exception of the lochs in the Great Glen itself, most of these lochs are at a 
considerable elevation, occupying the high tableland on the east of Loch Ness, or 
the higher mountainous tract on the west. 

The situation of the lochs in two alpine masses, separated by the deep cleft of 
the Great Glen, gives rise to some peculiarities in distribution, most marked in the 
species of Diaptomus and the more conspicuous plankton desmids. 

A number of species were only collected on one side of the Great Glen. These 
peculiarities are probably due to the fact that the lochs to the cast of Loch Ness 
were surveyed in spring or early summer, when the water was still cold, while 
those to the west were surveyed after midsummer, when they were about at the 
maximum temperature. 

Diaptomus gracilis was here, as elsewhere, almost universal, but was not seen 
in several of the eastern lochs. 

D. laticeps was in Loch Ness and the other lochs in the Great Glen. It was 
not seen in any loch to the west, hut was frequent in lochs to the east of Loch Ness. 
In Loch Ness the blue Diaptomus (identified by Mr. Scourfield as D, laticeps) is 
somewhat small and pale in colour. In other districts, and especially in hill lochs, 
it is of larger size and brighter colours — blue or occasionally red. There is some 
doubt as to the identity in all cases, and naturalists have given different identifica- 
tions of the Loch Ness animal. 

D. ladniatusy in contrast to D. laticepsy was only found to the west of the glen, 
in lochs high above the sea. To the east, though it was not in any of the lochs 
surveyed, it was in some lochans at a great elevation on Oamahoulin. 

Desmids. — The conspicuous plankton desmids, which constitute probably the 
most distinctive feature of the western Scottish plankton, are not very well repre- 
sented in the lochs of the Ness basin. There are few species, but they include 
several of the largest and most beautiful. They show no marked preference for the 
one side of the glen more than the other, but the greatest number of species is in 
Loch Aslaicb, which lies west of Loch Ness. 

Micrasterias apiculaiay var. fimbriaiay was in Loch Aslaicli, and the var. 
hrachypiera was found only once in Loch Ness. 

M. radiatUy Hass {M. /urca^a).— This very local species was In Lcoh Aslaicb. 

Staurastrum furcigerumy Br^b. — In Loch Bran, at Foyers. 
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S, longispinum (Bail.).— In Loob Aslaicband several neighbouring lochs. 

S, ophiura^ Lund. — Loch Ness and Loch Aslaioh. 

S. sexangulare (Bulu.). — Loch Garth, near Foyers. 

S. hrasiliense^ Nordst. — Loch Aslaich. 

Euaetrum verrucosumf Ehr., Micraateriaa papilli/eraf Br6b., Xanthidium an/t- 
lopeum (Br^b.), Stauraatrn mgracile, Rolfs, Stauraatrun lunatum^ var. planctonicum^ 
West, and one of the beaded Cloateria, which I identify as C. aetaceumf Ehr., are 
the niost generally distdbuted desmids in the basin. 

Crustacea, — Apart from the Calanidce, a few of the Ormtacoa appear to be local 
in the district. 

Bida cryatallina. — Only seen in Loch Ness and Loch Aslaich. 

Diaphanoaoma hrachyuriim . — Only noted in the lochs of the Great Glen and 
some lochs to the west. The eastern lochs ware doubtless surveyed bef)re its 
season. 

llolopediam gihherum. — Noted in scarcely half the lochs, hut those on both 
sides of the Glen and at all elevations. 

Leptodora was only seen in the lochs of the Glen and Loch Tarff; Pohjphemua 
in the Glen and some lochs to the west; Bythutrephea in the Glen and Lochs Tarfif 
and Ruthven to the east. 

Potifera . — Conochilua imicornia was generally distributed ; C. ifoluox only in 
Lochs Ness, Laide, and Knockie. 

Floarularia peJagica, — Lochs Ness, Oicb, and Uanagan. 

Bynchxta peciinata . — Lochs Oich and Uanagan. 

• Annpua testudo , — Lochs Ness and Uanagan. 

Triarthra longisefa. — In five lochs on the east side of the basin ; apparently a 
cold-water species. 

Qasiropua aiylifer, — Loch Ness and five lochs to the east, and Loch Aslaich to 
the west. 

Sarcodina.-^ Clathrulina was not seen except in the lochs of the Great Glen. 
Nehda hicornia, West, though found in lioch Ness, was not got in the plankton, but 
while dredging in the shallow water of Inchnacardoch bay. 


Loch Nesa. — Loch Ness was made the subject of a more thorough, though still 
far from exhaustive, biological investigation than any other Scottish loch. A 
very large proportion of all the lacustrine organisms known in Scotland have been 
found in this loch. 

The great majority of the spee’es in all the larger groupe — Crustacea, Rotifera, 
Sarcodina — have been got in Loch Ness, the only large group ^ot very fully 
represented being the desmids. Some of the small groujw have hardly been studied, 
except in Loch Ness, and it is the only loch the abyssal fauna of which is fairly 
well known. 

To give any detailed account of the hundreds of species found in the loch would 
traverse too much the same ground as the general report' on the '‘Biology of the 
Scottish Lochs,” now in preparation. There will therefore be given here simply 
an epitome of the biologyi and a comparison with the other lochs in the Ness 
bjstin. 

PianAj^on.— The plankton is the average plankton of Scottish lakes, with a 
very small admixture of the more local species. It is very poor in species, and 
always very small in quantity. No approach to “ flowering” of the water has been 
noted. The greatest quantity was collected in late autumn, 1903, daring the 
night, when a considerable tni^mtion from the deeper water to the suriace 
No. 1 . — Januabt, 1908. ^ 
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evidently took plaoe, as the quantity collected during the preceding day was 
much less. The plankton varies little throughout the year, a fact probably corre- 
lated with^the low annual range of temperature, which is less than 20^*0 Fahr., 
while the upper limit of about 60°*0 is rarely touched. 

About half the species of Crustacea remain all the year round, those which are 
absent in winter being BythotrepkeSf Polyphemus^ Leptodora^ and Diaphanoeoma. 
Eolopedium was noted by Mr. Scourfield, but was never found during the 
systematic investigation afterwards. Diaptomvs laticepe^ Sars., ai^poars to persist 
411 the year round, and was found carrying eggs in March, when the temperature 
is at its lowest. Clathrulina was generally present, and VoJvvx occasionally. 

There is a great contrast between Loch Ness and Loch Lochy in the relative 
abundance of the phytoplankton. Loch Lochy is very rich, and Loch Ness very 
poor. The two lochs are only some 10 miles apart, and are apparently under 
almost identical conditions. Loch Lochy, being in an almost uninhabited district, 
should be purer than Loch Ness, but a slight pollution is generally favourable to 
vegetable growth. 

JAttoral region. — Though there are only a few slieltered bays in Loch Ness, 
where littoral vegetation can establish itself, the microfauna and microilora found 
ani'ing the larger vegetation are very considerable, and constitute, indeed, the chief 
part of the species in the loch. 

A great many of the animals extend downwards to a very considerable deptli, 
and about forty species (exclusive of Jlhizopods), including many Crustact'a, Rotifers, 
Tardigrada, Worms, and the larvaa of many insects, have been collected as far 
down as 300 feet. Shells of all the Rhizopods extend to the greater depth, and 
many live at greater depths than 300 feet. 

In Inchnacardoch bay Mr. Scourfield found Ophryoxus gracilis for the first time 
iu Britain ; and the rare Ilyocryptns agiUs, previously known in several places in 
England, was got in the same locality. 

Abyssal rcgton,-^ln Loch Ness a large proj^rtiun of the littoral species extend 
to about 2100 feet in dej)th, probably because of the very steeply sloping sides. 
Those sjiecies only are cunsidored as truly abyssal which are generally distributed 
over the mud, into the deepest part of the loch. A small association of animals is 
found thus distributed, and the abyssal region, being defined as the bottom where 
this association is found almost free of admixture, must l>e considered to begih at 
about 300 feet. Exclusive of llhizojiods, there are abtiut a dozen animals constantly 
found in this region, conijtiising — 1 Mollusc, Pisidium ymstV/wm, Gmel.; 3 
Crustacea, Cyclops viridis, Jurine, Candum Candida^ Miill., and Gypria optliadMica^ 
.7 urine; 3 wonns, Stylodrilus galretm^ Vejd., Monotus morgiensis^ Du Plessis, and 
an undetermined Oligochaete; 1 insect, Chironomus (larva); several Infusoria, 
parasites on the Molluscs and Crustacea. 

Several other species occur casually at great depths, such as Hydra, Limnseaf 
Lynceus affinis, and Proales daphnicola. 

A small char, Salmo altinus, was dredged at a depth of over 600 feet. 

Larvte of Tanypus and some other diptera are frequent, but less constant than 
Chitonomus. 

Ehizopods.-~-‘T)T, Penard has identified about forty species and varieties from 
depths of more than 300 feet. They thus constitute the greater part of the species 
in our abyssal region, but their presence there is of little special interest, and 
there are only some half a dozen speqies and varieties which are doubtfully supposed 
to be peculiar to deep lakes. 
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Summary <tf iKe Number of 8p «cie$. 



Speti^g. 1 


SpeolM 

Mollusoa 

6 ' 

Dinoflagellata 

8 

Hydrachnida 

1 

Phauerogamia 

... 83 

Tardigrada ... 

22 

Equisetaoees 

1 

Insects 

0 

Lyoopodiaoen 

1 

(Vustaoda 

65 

Oharaceffi 

2 

Botifera 

151 

Mobboh ... ... 

6 

Gastrotrioha ... 

2 

HopaticH 

2 

Worms 

12 

Fluride® 

2 

(Joelenterata . . . 

2 

Chlorophyco® 

... 46 

Infusoria 

11 

Myxophycctt (Report in propara- 

Baroodina 

G7 

tion) 

... — 

Mastigophora 

3 

Baoillariaoe® 

... 20 

We have thus 

a total of 45.‘» bpeeies 

recorded for Loch Ness, excluding all 


Vertebrata, blue-gwen Algai, and some other groups on which no work has been 
done. The Hydrachuida, Insccia, Worms, lufusoria, ChloropliycetB, and Diatoms, 
hare all been insufficiently studied, and the lists could be easily increased. ' 


VIII. 

NOTES ON THE AQUATIC FLOKA OF THE NESS AREA. 

By GEORGE WEST. 

Fkom certain points of view, plants may increase in Interest and value in ratio to 
their rarity ; of equal worth philosophically are those plants that occur in great 
abundance. The former, being scattered as individuals, or as small associations 
over restricted areas, are possibly, at present, of but small import in the economy of 
nature. The commoner plants, however, by reason of their dominanoo and abun- 
dance, become important agents, not only os a plant-covering to the Earth, but also in 
the effect they produce in the physiography of a country: barren tracts become 
heath or forest by the extension of vegetation ; lakes are converted into morasses, 
moors, or even into land suitable for agriculture by the accumulation of plant- 
remains. Such natural operations tend to increase the wealth and social prosperity 
of man. As examples on the other hand, the sudden increase of a baneful fungus 
may bring ruin to thousands of agriculturists, and carry famine to the million ; or 
morasses in hilly districts may slide into cultivated valleys, and completely over- 
whelm sites of human aotlyity and wealth. These and many other phenomena are 
brought about by the predominanco of certain classes of plants. How great, there- 
fore, are the interests awakened upon the fields of practical thought and knowledge 
by the abundant and dominant plants in their never-ceasing antagonism with one 
another and with other forces of nature t 

It is chiefly with some of the factors that odfatrol the dominant water-plants of 
higher organisation in the Ness area that the Rawing remarks are ooncemed. 

The two great factors that contribute towi^rds the distribution of the plant- 
coyering oyer the snrfaoe of the Earth, and through its waters, are fbod and climate. 
Notwithstanding the oonditiom for plant-life being so often remote from the ideal, 
yet the plastio power that plants possess of adapting themaelyes to the yarious oom- 
binatlons of edaphio and olimatio eonditions is so great that there are oomparatiyely 
few spots In whlob some plant or other is not able to thriye and carry on its meta- 
bolic aotiyitieB. Y^ith aquatic plants the influence of the substances, food or others 
wisSi h^d in solution in the water, is yastly greater than that pf olimate. 

F 2 



68 


BATHYMETBIOAL SUBVEY OF 


The edaphic o(mdltioB9 dominating the flora in the majority of the numerous 
lakes of the Ness area are indirectly influences of climate. Indeed, the rock-basins 
that contain the lakes are thetnselves chiefly the result of climatic effects, because 
they were scooped out during a former period of glaciation. The study of our lake 
flora brings us, therefore, to consider the cause of a glacial epoch, and is thus the 
usher to one of the most abstruse and sublime realms of thought that the human 
intellect has ever been able to grapple with, so complicated and interwoven are the 
inodes of nature^s working. But to our more mundane considerations. 

The yellow-brown colour of the waters of our highland districts is a matter of 
common observation, and is due to the water-supply from the mountains percolating 
enormous quantities of peat before reaching the lakes. This, then, would appear 
to be an edaphic influence ; and so it is, but the existing conditions — the presence 
of peat on the mountains — have been brought about by direct climatic influence. 
The climatic conditions that obtain in the exposed portions of the highlands are 
more favourable to the natural production of moorland than of forest. 'J’hc two 
formations — moor and forest — are antagonistic to one another, the tendency being 
for the moorland to extend from the higher situations over the domain of the 
natural forest of the lower altitudes. The principal natural causes foi this victory 
of moor over forest are — (1) wind, which is much less antagonistic to moor 
plants than to trees ; (2) the peculiar acid humna that is formed abundantly 
from the remains of certain dominant moor plants, and which acts ininiically 
towards trees.* These natural conditions have undoubtedly been unwittingly 
hastened during the past two thousand years by the destructive influence of man 
on forest. 

It is the presence of the pent extract in the water that is the dominating factor 
governing the aquatic flora of the Ness area. Its presence excludos directly 
a number of aquatic or semi-aquatic plants that might otherwise thrive. It 
obliterates any calcium carbonate that might be present, and thus renders the water 
untenable to calciphilous plants. On the other hand, certain calcifugal plants, 
having become accustomed to tolerate the presence of humic acids, abound. I 
scarcely know that one should say the latter thrive the bettor through lack of com- 
petition with the former, because commonly it is not that competition for available 
space is so great, as that the local conditions favour the dominant production of an 
individual species. 

The peat extract darkens the water, and this restricts the depth zone to which 
submers^ aquatics will grow, because they ere unable to carry on photosynthesis 
beyond a very limited depth, owing to want of light. Therefore the photic zone 
throughout which there exists sufficient light for the proper dov^elopment of the 
higher plants does not extend to a greater depth than about iJO feet in the lochs of 
the Ness area, and is often very much less than that. The extreme depth to which 
such plants as Nilella opaca and Fontmalu antipyrcUca will flourish in these lakes 
may roughly be estimated by multiplying by four the greatest depth at which one 
can see the brown gravel at the bottom, when looking over the shaded side of a boat 
about midday in the summer, when the sub is shining brilliantly, with the water 
perfectly calm, and the boat still. Such a depth in Loch Ness is from 7 to B feet. 

This multiplier, however, does not hold where the multiplicand is considerably 
greater. Thus at Loch Fiart, on Lismore, one may see the bottom at a depth of 
26 feet under the above conditions, but plants do not thrive at a greater depth than 
40 to 46 feet. Possibly this is because the less refrangible rays of the spectrum, 

* Space does not permit an explanation here of the involved complications brought 
about by these factors. 




THE FBE^H-WATElt LO0H8 OP SO^TtAin). 89 

whioh are most necessaty to photoByntheais, become ingufiEblenl at greater depths ; 
although the rays of shorter wave-length may penmate to greater depths in 
sufficient quantity to fulfil the requirements of tl^ metabblio activities that are 
dependent upon them. It must be borne in mind that the yellow-brown colour of 
the peaty lakes probably neutralizes the photo-ohemioal action of the violet rays at 
no great depth. We know that RhodophycesB thrive in the sea at least to a depth 
of 260 feet, but in all probability their reddish colour accentuates the photo-chemical 
action of the very feeble yellow-green rays • that penetrate such a depth of water. 
In similar manner a photographic plate becomes more sensitive to certain rays when 
its film is stained with suitable colours. Thus a film stained with erythrosin 
becomes sensitive to green and yellow. Exact information on these points in 
various waters of Scotland is much needed. 

By reason of the preserving action of humic acids, the organic remains about the 
shores of the lakes do not readily decay, but undergo a slow process of disintegration, 
and form a sort of liquid poat. Owing to this action, suitably situated shallow 
places about peaty lakes become reclaimed by the growth of land- winning plants 
quicker than in water that is free from humic acids. 

The last glacial epoch, after destroying the vegetation of Scotland, immediately 
began the formation of more numerous lake-basins for the reception of a greater 
aquatic flora after its disappearance. Not only liliis, for we find other results of 
glaciation actually dominating the vegetation in certain of our lochs at the present 
moment. At Lochs Oich and I.ochy, for example, the sides of the adjacent moun- 
tains are coated with glacial drift-gravel. This gravel is brought into the lakes by 
the numerous streams in great abundance, and deposited upon the shores. Under 
the erosive power of the waves, the constant movement of this gravel upon the 
littoral entirely prevents the growth of aquatic phanerogams over a considerable 
area of the margin of the lakes. Again, in many places a steep escarpment, due to 
glacial Action, enters a lake immediately, so that water too deep for phanerogams 
occurs without any shore whatever; instance Loch Ness opposite Invermoriston, 
where a depth of 652 feet may be sounded at about 120 yards from the margin. 
Here we see the indirect effect of a past epoch upon the flora of existing lakes, the 
lakes themselves being the direct result of that period. 

Climate also affects the local distribution of the plants in each Iccb more or less. 
The prevailing, and frequently strong, winds are westerly ; consequently there is, 
upon the eastern shore of a lake, a very considerable and oft-recurring wave-action. 
Acting upon a rocky or stony shore, this erosive power entirely prevents the growth 
of the higher plants in the shallow water where its influence is felt (see Fig. 5, p. 48). 
Unless sheltered by adjacent hills, all the lakes will bo almost, or quite, devoid of 
vegetation on their eastern shore, whilst the western shore, and baj s sheltered from 
the prevailing wind, will have an abundant vegetation. The algse of the seashore 
may bo cited as an example, on the other hand, that plants can develop, and 
luxuriantly too, on a rocky shore subjected to powerful erosion, but the case is here 
entirely different. The seeds of phanerogams, excepting the tropical Podostemaceaa, 
have no power to firmly attach themselves to rocks and stones, as have the spores 
of seaweeds. Still we do find, even in exposed parts of our lakes, fixed rooks often 
covered with mosses, hepatics, algee, etc. 

Wind is an important factor in dwarfing the semi-aquatic vegetation about the 


* The rays for maximum photosynthesis in the red seaweeds are the yellow-green ; 
these penetrate water anffloiently for photosynthesis to about five times the depth that 
red rays do. 
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littoral region of the laketi ; espeoiallj is thU the case with those situated in the 
more elevated and exposed positions. 

The sudden rise of water to any great or prolonged extent is inimical to the well- 
being of plants in tbe lochs, particularly so if the water is extremely peaty. This 
is very pronounced at Loch Mhor, where an ever-changing level — due to the rainfall 
on the one hand, and the water used by the British Aluminium Company at Foyers 
on the other hand — does not allow a flora to grow at all. Previously existing trees at 
the margin have been drowned by the raising of the water-level (see Fig. 2, p. 44). 

In these peaty lakes the aquatic plants are usually remarkably free of epiphytic 
organisms, and also of mud ; neither do they bear that deposit of calcium carbonate 
BO common to aquatic plants in lakes that are devoid of the peat extract. Humic 
acids, and perhaps carbonic acid too, in the waters almost extinguish molluscan life. 
Oonsequently one does not find the aquatic vegetation destroyed by these creatures, 
'as is commonly the case where certain of them, especially Limyixay abound. 

The great variation between the summer and winter temperature of the water of 
the higher mountain lochs doubtless affects the flora to a greater extent than in those 
of lower altitude. These hill lochs are often shallow, and the comparatively small 
body of water may become heated to 70° Fahr. in summer, and may bo frequently 
covered with ice in winter and spring. The ice often remains upon such lochs until 
April. Before its final, disappearance, large shoals of broken ice grind upon the 
shores with surprising power and noise, and wou^d destroy any littoral vegetation 
within its influence. Considering that such floating ice shifts about the loch with 
every change of wind, it is scant wonder that one so ollen finds those bill locbi< 
devoid of marginal vegetation. In the great body of water of the largo and deoj) 
lochs of lower altitude the temperature is more equable, winter and summer records 
not varying more than 10° to 20° Fahr., and such lochs seldom freeze. 

It has already been pointed out that these peaty waters contain little or no 
calcium bicarbonale. Consequently there is no incrustation of calcium carbonate 
upon the aquatic plants. A necesShry corollary to such antecedents is that no linu* 
deposit resulting from the metabolism of plants is being laid down in these peaty 
lochs, as is the case where the water is charged with calcium bicarbonate. 

The mud occurring in the peaty lakes of the Ness area is seldom of the black 
evil-smelling kind, such as is commonly found in non-peaty lakes, c.g. Dmldingston 
Loch, near Edinburgh. In the latter case the decomposition of organic matter takes 
place with far greater rapidity than in water charged with humic acids. After 
the first stages of rapid decomposition comes the formation, among other suhstauccK, 
of ammonia, caibon dioxide, and hydrogen sulphide. It is tlie last mcutioned that 
gives the mud such an offensive otlour when disturbed. In the presence of humic 
acids this* rapid putrefaction does not occur. Instead, the disiniegration takes jdaco 
slowly by a kind of carbonizing i)rocess. At the bottom of Loch Ness vegetable 
remains first become brown, then black and brittle, gradually crumbling to ]>owder, 
and apparently no obnoxious gas is generated. Putrefaction does not take place, but 
rather a kind of desiccation— if one may ai)ply this term to a sub-aqueous process. 
Likewise tbe mud from the bottom of Loch Noss has not the slightest offensive 
odour, neither does it slain one’s hands as the fetid kind does. 

Many ] dan is, e.g. riiragmiUa communiSf Sj)arganium ramosumt Alisma 
Flaniago, etc., always grow moie luxuriantly when the mud is black and fetid ; 
but other species, e.g. Sphagnum, various sp., Isoctes lacustris, Lobelia, Dorimanna, 
etc., are unable to endure that kind of mud, not directly because of its presence, 
but because other factors, e.g» difference in food-salts, are correlated with the 
presence of this or that kind of mud. A number of other plants are comparatively 
indifferent, e.g. Castalta speciosa, MtnyantlieB trifoUata, etc. 
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Again, the aquatic vegetation being reetrioted to tho^ photic zone, the 
greater portion of the bottom of these deep lakes receives but a small supply of 
organ io remains. The refuse-eating fauna existing at the bottom is consequently 
able to maintain an equilibrium between supply and demand, so that the lake- 
bottom consists largely of the non-fetid excrement of these creatures. Iq. shallow 
non-peaty lakes, whose floor is wholly carpeted with vegetation, c.y. Duddington 
Loch, the supply of organic detritus is greatly in excess of any refuse-eating fauna 
that may exist, therefore fetid mud results fl-om the process of unhindered decom- 
position. 

From the foregoing statements, *t will bo readily understood that the flora of the 
lakes in the Ness area is subjected to many varying conditions, and in order to 
maintain a proper tone of health a plant has of necessity to respond in suitable ways 
to all the varying external improssioDS. A plant is therefore in a constant and 
continual state of change, owing to the novcr-coasing mechanical, physical, and 
chemical changes of its unstable envirohment. The plastic nature of many plants 
enables them to modify their organs in reciprocation to any fairly constant set pf 
environmental conditions ; and it is in this endeavour to accommodate themselves 
for the maintenance of healthy existence in inhospitable places, that certain devia- 
tions from the normal forma of more kindly environments are to bs accounted for. 
That such forma should receive definite specific or varietal names is open to grave 
doubt. Physiologists and experimental botanists are becoming more and more 
sympathetic towards the simplicity of the astute George Bentham; and whilst 
recognizing, as did Bentham, the numerous forms fixed and transient, such are 
Regarded as unit forms of the phylogenesis, or of the retrogression of a species. 

In many districts one may distinguish mountain lochs by the presence of certain 
plants, as, for example, isoetes lacustris, Lohelia Dortmannaf Potamogeton polygoni^ 
foliua, Sparganium natansj S. minimujUt etc., and by the absence of reeds at the 
margin. But in the Ness area the presence or absence of such plants and associa- 
tions is certainly no criterion of the elevation of a loch. All the plants enumerated 
are to be found at so low a level as Loch Ness (52 feet above the sea) ; and a reedy 
margin is found &t quite highland situations, whilst it is almost absent in suoh low- 
lying lochs as Oich and Ness. The reason is not one altogether of elevation for the 
presence or abseuce of certain plants, but is rather due to the supply of food-salts, 
and the amount of exposure of the water to winds, coupled with the natUro of the 
shore. The mountain lakes usually drain a very small area, poor in food-salts end 
.rich in acid humus; consequently, only those plants are found in them that can 
obtain their requirements from an apparently scanty food-supply, combined with 
the presence of humio acids. Such plants are those that have been associated with 
mountain lakes. Lowland lakes usually drain a wider area, and soils poor in peat 
and rich in food-salts, which, although indispensable to most plants, are poison to 
others. In the area of Lochs Ness and Oich there is but a small amount of soil 
rich in food-salts available for drainage, compared with the soil poor in food-salts 
and rich in add humus. Consequently, the effect of drainage from a small, rich 
food-area is almost extinguished by the humic acids, and in such lowland lochs we 
find vegetation identical with that of the highest mountain lakes. 

Again, in Lochs Oich and Ness (and, of course, others) we have practically no 
reedy margin, neither have we in many mountain lakes. The reason for this is 
the nature of the shore, combined with the erosive power of the waves, leaving 
altogether out of the question food-supply. On the other hand, in mountain lakes 
with a sheltered peaty or muddy shore, as in lowland lakes of like nature, we find 
a reedy or sedgy margin. Highland lochs are usually in situations fully exposed to 
the fierce winds, their shores rocky or stony; consequently, they have few plants 
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about their margins. Their water, being poor in food-Balts and rich in humio aoide, 
haa a reetrioted aquatic flora ; but the same conditions may obtain in the lowlands, 
when the flora of the lakes will be similar. On the other hand, a highland loch 
having a supply of fcod-Falts, with a suitable shore and sheltered from prevailing 
winds, may quite well have the character of a lowland loch regarding its flora.* 


COAST PEOPLES. 

By BLLEK OHXJHOHILL SEMPLE. 

Part I. 

Op all geographical boundaries, the most important is that between land 
and sea. The coast, in its physical nature, is a zone of transition 
between these two dominant forms of the Earth’s surface ; it bears the 
mark of their contending forces, varying in its width with every 
stronger onslaught of the unresting sea, and with every degree of 
passive resistance made by granite or sandy shore. So too in an 
anthropogeographical sense, it is a zone of transition. Now the life- 
supporting forces of the land are weak in it, and it becomes merely the 
rim of the sea ; for its inhabitants the sea means food, clothes, shelter, 
fuel, commerce, highway, and opportunity. Now the coast is dominated 
by the exuberant forces of a productive soil, so that the ocean beyond is 
only a turbulent waste and a long-drawn barrier : the coast is the hem 
of the land.' Neither influence can wholly exclude the other in this 
amphibian belt, for the coast remains the intermediary between the 
habitable expanse of the land and the international highway of the sea. 
The break of the waves and the dash of the spray draw the line beyond 
which human dwellings cannot spread ; for these the shore is the outer- 
most limit, as for ages also in the long infancy of the races, before the 
invention of boat and sail, it drew the absolute boundary to human 
expansion. In historical order, its first effect has been that of a barrier, 
and for the majority of peoples this it has remained ; but with the 
development of navigation and the spread of human activities from the 
land over sea to other countries, it became the gateway both of land and 
sea — at once the outlet for exploration, colonization, and trade, and the 
open door through which a continent or island receives contributions of 
men or races or ideas from transoceanic shores. Barrier and threshold : 
these are the rdUa which coasts have always played in history. To-day 
we see them side by side. But in spite of the immense proportions 
assumed by transmarine intercourse, the fact remains that the greater 
part of the coasts of the Earth are for their inhabitants only a barrier 

• For further information on the lochs and their plants, sco “ A Comparative Study 
of the Dominant Phanerogamic nnd Higher Cryptogamic Flora of Aquatic Habit, 
in Three Lake Areas of Scotland” (with ]10 illustrations), by George West, Proc. 
Jtoy, Soc. Edin.f vol. 25, pp. 967-1023 (1905). 
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and not an outlet, or at best only a base for timorous ventures seaward 
that rarely lose sight of the shore. 

As intermediary belt between land and sea, the ooast becomes a 
peouliar habitat which leaves its mark upon its people. We speak of 
ooast strips, ooastal plains, “ tidewater country,” ooast cities ; of coast 
tribes, ooast peoples, Vnarltime colonies; and each word brings up a 
picture of a land or race or settlement permeated by the influences of 
the sea. The old term of “ coast-line ” has no application to such an 
intermediary belt, for it is a zone of measurable width, and this width 
varies with the relief of the land, the articulation of the ooast according 
as it is uniform or complex, with the successive stages of civilization 
and the development of navigation among the people who inhabit it. 

Along highly articulated coasts, showing the interpenetration of sea 
and land in a broad band of capes and islands separated by tidal 
channels and inlets, or on shores deeply incised by river estuaries, or 
on low shelving beaches which screen brackish lagoons and salt marshes 
behind sand reefs and dune ramparts, and which thus form an in- 
determinate boundary of alternate land and water, the zone character of 
the coast in a physical sense becomes conspicuous. In an anthropo- 
logical sense the zone character is clearly indicated by the different uses 
of its inner and outer edge made by man in different localities and iu 
different periods of history. 

The old German maritime cities of the North sea and the Baltic 
were located on rivers from 6 to 60 miles from the open sea, always on 
the inner edge of the coastal belt. Though primarily trading towns, 
linked together once in the sovereign confederacy of the Hanseatio 
League, they fixed their sites on the last spurs of firm ground running 
out into the soft, yielding alluvium, which was constantly exposed to 
inundation. Land high enough to be above the ever threatening flood 
of river and storm-driven tide on this flat ooast, and solid enough to be 
built upon, could not be found immediately on the sea. The slight 
elevations of sandy “ geest ” or plateau spurs were limited in area and 
in time outgrown. Hence the older parts of all these river towns, from 
Bremen to Kunigsberg, rest upon bills, while in every case the newer 
and lower part is built on piles or artificially raised ground on the 
, alluvium.* So Utrecht, the Ultrajectum of the Bomans, selected for its 
site a long raised spur running out from the solid ground of north- 
western Germany into the water-soaked alluvium of the Netherlands. 
It was the most important town of all this region before the arts of 
civilization began the conquest by dyke and ditch of the amphibian 
coastal belt which now comprises one- fourth of the area and one-half 


* Rudolph Reiuhard, ‘Die 'WiohBtigBton DeutBohen Seehandeistadte,’ pp. 24, 25. 
Stuttgart: 1901. Fur Hamburg, Bee JoBOph PortBob, * C’entral Europe,’ p. 291. London 
1903. 
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the population of the Netherlands.* So ancient London marked the solid 
ground at the inner edge of the tidal flats and desolate marshes which 
lined the Thames estuary, as the Boman Camulodouum and its successor 
Colchester on its steep rise or dun overlooked the marshes of the Stour 
inlet. t Farther north about the Wash, which in Boman days extended 
far inland over a wide area of fens and tidal channels, Cambridge on the 
river Cam, Huntingdon and Stamford on the Nen, and Lincoln on the 
Witham — all river seaports — defined the firm inner edge of this wide 
low coast. In the same way the landward rim of the tidal waters and 
salt marshes of the Humber inlet was described by a semicircle of British 
and Roman towns — Doncaster, Castleford, Todcaster, and York.t On 
the flat or rolling West African ooastland, which lines the long shores 
of the Gulf of Guinea with a band 30 to 100 miles wide, the sandy, 
swampy tracts immediately on the sea arc often left uninhabited ; 
native population is distributed most frequently at the limit of deep 
water, and hero at head of ship- navigation the trading towns arefound.§ 

While, on low coasis at any rate, the inner edge tends to mark the 
limit of settlements advancing from the interior, as the head of sea 
navigation on river and inlet it has also been the goal of immigrant 
settlers from oversea lands. The history of modern maiitime colonize^- 
tion, especially in America, shows that the aim of regular colonists, as 
opposed to mere traders, has been to penetrate as far as possible into 
the land while retaining communication with the sea, and thereby with 
the mother country. The small boats in use till the introduction of 
steam navigation fixed this line far inland and gave the coastal zone 
a greater breadth than it has at present, and a more regular contour. 
In colonial America this inner edge coincided with the “ fall-line ” qf 
the Atlantic rivers, which was indicated by a series of seaport towns, 
or by the inland limit of tlie tides, which on tho St. Lawrence fell above 
Quebec, and on the Hudson just below Albany. 

With tho recent increase in the size of the vessels, two contrary 
effects are noticed. In the vast majority of cases, the inner edge, as 
marked by ports, moves seaward into dec})C5r water, and the zone narrows. 
Tho days when almost every tobacco plantation in tidewater Virginia 
had its own wharf are long since past, and the leaf is now exported by 
way of Norfolk and Baltimore. Seville has lost practically all its 
sea trade to Cadiz, Rouen to Havre, and Dordrecht to Rotterdam. In 
other oases the zone preserves its original width by the creation of 
secondary ports on or near the outer edge, reserved only for the largest 
vessels, while tho inner harbour, by dredging its channel, improves its 


♦ Ibid., p. ;ioi. 

t John Uiobard Green, ‘ The Making of England,’ vol. 1, pp. r)l-.54 ; maps, pp. 3G and 
$4. London : 1904. 

I Ibid., Tol. 1, pp. 12 and 63 ; maps, pp. xxii. and 54. 

§ Friedrich Ratzel, ‘ History of Mankind,’ vol. 8, pp. 97, 139. London : 1898. 
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oommunioation with the sea. Thus arises the phenomenon of twin 
ports like Bremen and Bremerhaven. Dantzig and Neufahrwasser, 
Stettin and Swinemiinde, Bordeaux and Pauillao, London and Tilbury. 
Or the original harbour seeks to preserve its advantage by canalizing 
the shallow approach by river, lagoon, or bay, as Sfc. Petersburg by 
the Pantiloff canal through the shallow reaches of Kronstadt bay ; or 
Konigsberg by its ship canal, carried for 26 miles across the Frisches 
Haflf to the Baltic; • or Nantes by the Loire ship canal, which in 1892 
was built to regain for the old town the West Indian trade recently 
intercepted by the rising outer port of St. Nazaire, at the mouth of the 
Loire estuary. f In northern latitudes, however, the outer ports on 
semi-enclosed sea basins like the Baltic become important in the winter, 
when the inner ports are ice-bound. Otherwise the outer port sinks with 
every improvement in the channel between the inner port and the sea. 
Hamburg has so constantly deepened the Elbe passage that its outport of 
(^uxhaven has had little chance to rise, and serves only as an emergency 
harbour ; while on the Weser, maiitime leadership has oscillated 
between Bremen and Bremerhaven.l So the whole German coast and 
the Russian Baltic have seen a more or less irregular shifting back- 
wards and forwards of maritime importance between the inner and the 
outer edges. 

The width of the coast zone is not only prevented from contracting 
by dredging and canaling, but it is even itkoreased. By deepening the 
channel, the chief port of the St. Lawrence river has been removed 
from Quebec 180 miles upstream to Montreal, and that of the Clyd^ 
from Port Glasgow 16 miles to Glasgow itself, so that now the largest 
ocean steamers come to dock where fifty years ago children waded 
across the stream at ebb tide. Such artificial modifications, however^ 
are rare, for they arc made only where peculiarly rich resources or 
superior lines of communication with the hinterland justify the ex- 
penditures ; but they find their logical conclusion in still farther 
extensions of sea navigation into the interior by means of ship canals, 
where previously no water highway existed. Instances are found in 
the Manchester ship canal and the Welland, which, by means of the 
St. Lawrence and the Great Lakes, makes Chicago accessible to ocean 
vessels. Though man distinguibhes between sea and inland navigation 
in his definitions, in his practice he is bound by Uo formula and recog- 
nizes no fundamental difference where rivers, lakes, and canals are deeip 
enough to admit his sea-going craft. 

Such deep landward protrusions of the head of marine navigation at 
certain favoured points, as opposed to its recent coastward trend in 


* Joseph Partsch, ‘Central Europe,’ pp. 284-288. London : 1903. 
t H. R. Mill, ‘ International Geography,’ p. 251. New York : i1902j ' 

X Rudolph l^inhard, ‘ Die WiohstigeteA DeatBohed Beehandabtidte^’ ppL 21^22. 
Stuttgart: 1901. 1 2 
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most inleta and rivers, greatly inorease the irregularity of the inner 
edge of the coast zone by the marked disorepanoy between its maximum 
and minimum width. They are limited, however, to a few highly 
civilized countries, and to a few points in those countries. But their 
presence testifies to the fact that the evolution of the coast zone with 
the development of civilization shows the persistent importance of this 
inner edge. 

The outer edge finds its greatest significance, which is for the most 
part ephemeral, in the earlier stages of navigation, maritime ooloniza' 
tion, and in some cases of original settlement. But this importanoe 
persists only on steep coasts furnishing little or no level ground for 
cultivation and barred from interior hunting or grazing land ; on many 
coral and volcanic islands of the Pacific ocean whose outer rim has the 
most fertile soil and furnishes the most abundant growth of oooo palms, 
and whose limited area only half suffices to support the population ; 
and in polar and sub-polar districts, where harsh climatic conditions set 
a low limit to economic development. In all these regions the sea must 
provide most of tho food of the inhabitants, who can therefore never 
lose contact with its waters. In mountainous Tierra del Fuego, whoso 
impenetrably forested slopes rise directly from the sea, with only here 
and there a scanty stretch of stony beach between them, the natives of 
the southern and western coasts keep close to the shore. Tho stiaits 
and channels yield them all their food, and are tho highways for all 
their restless, hungry wanderings.* The steep slopes and dense forests 
preclude travel by land, and force tho wretched inhabitants to live as 
much in their canoes as in their huts. Tho Thlingit and Haida Indians 
of the mountainous coast of southern Alaska locate their villages on 
some smooth sheltered beach, with their houses in a single row facing 
the water, and the ever-ready canoe drawn up on shore in front. They 
select their sites witlj a view to food supply, and to protection in case of 
attack. On the treeless shores of Kadiak island and of the long narrow 
Alaska peninsula near by, the Eskimo choose tlieir village location 
for an accumulation of driftwood, for proximity to their food supply, 
and a landing-place for their kayaks and bidarkas. lienee they prefer 
a point of land or giavel spit extending out into the sea, or a sand reef 
separating a salt-water lagoon from the open sea. The Aleutian 
islanders regard only accessibility to the shell-fish on the beach and 
their pelagic hunting and fishing ; and this consideration has influenced 
the Eskimo tribes of the wide Kuskokwin estuary to such an extent, 
that they place their huts only a few feet above oi dinary high tide, 
where they are constantly exposed to oveiflow from the sea.t Only 

• Fitz-Roy aud Darwiu, ‘Voyage of tho Beagle,’ vol. 2 , pp. 140, 178; vul. 3, pp. 
231 -23C. London: 1839. 

t Eleventh Coubub, ‘Population and Rcboutccb of Alaska,’ pp. IGG 171. Washing- 
ten: 1893. , 
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among the great tidal ohannels of the Yukon delta are they distributed 
over the whole wide ooastal zone, even to its inner edge. 

The coast Chukohes of north-eastern Siberia locate their tent villages 
on the sand ramparts between the Arctic ocean and the freshwater 
lagoons which line this low tundra shore. Here they are conveniently 
situated for fishing and hunting marine animals, while protected against 
the summer inundations of the Arctic rivers.* * * § The whole western side 
of Greenland, from far northern Upernivik south to Cape Farewell, 
shows both Eskimo and Danish settlements almost without exception on 
projecting points of peninsulas or islands, where the stronger efTect of 
the warm ocean current, as well as proximity to the food supply, serve to 
fix their habitations ; although the remains of the old Norse settlements 
in general arc found in sheltered valleys with summer vegetation, 
striking off from the fiords some 20 miles back from the outer coast-t 
Ceesar found that the ancient Veneti, an immigrant people of the 
southern coast of Brittany, built their towns on the points of capes and 
promontories, sites which gave them ready contact with the sea and 
protection from attack from the land side, because every rise of the tide 
submerged the intervening lowlands.^ Hero a sterile plateau hinter- 
land drove them for part of their subsistenoe to the water, and the con- 
tinuous intertribal warfare of small primitive states to the sea-girt 
asylums of the capos. 

In the early history of navigation and exploration, striking features 
of this outer coast edge, like headlands and oapos, became important sea 
marks. The promontory of Mount Athos, rising 6400 feet above the 
sea between the Hellespont and the Thessalian coast, and casting its 
shadow as far as the market-place of Lemnos, was a guiding point for 
mariners in the whole northern .^lgean.§ For the ancient Greeks Cape 
Malea was long the boundary stone to the unknown wastes of the western 
Mediterranean, just as later the Pillars of Hercules marked the portals 
to the mare tenehrosum of the stormy Atlantic. So the Sacred Pro- 
montory (Cape St. Yincont) of the Iberian peninsula defined for 
Greeks and Homans the south-western limit of the habitable world.|| 
Centuries later the Portuguese marked their advance down the west 
coast of Africa, first by Cape Non, which so long said “ No I ** to the 
struggling mariner, then by Cape Bojador, and finally by Cape Verde. 

In coastwise navigation, minor headlands and inshore islands were 
points to steer by ; and in that early maritime colonization, which bad 


* Nordenskiold, ‘ The ^Voyage of the Vega,* pp. 327,834, 336, 8G5, 366,412, 416, 
459, 467. New York : 1882. 

t O. Frederick Wright, 'Qreonland loeflelda,* pp. 68-70, 100, 105. Now York: 
1806. 

X * Bello Qallioo,* book iii. ch. 12. 

§ Emat Gurtiaa, ‘ History of Greece,’ vol. I, p. 15. New York. 

II Strabo’s ‘ Geography,’ book ii. oh. v. 4 ; book iii. oh. i. 4. 
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<iliie6y ft oommeroiftl aim, tlxey formed the favourite spots for trading 
stations. The Phoenioians in their home country fixed their settlements 
by preference on small capes, like Sidon and Berytus, or on inshore 
islets, like Tyre and Aradus,* * * § and in their colonies and trading stations 
they chose similar sites, whether on the coast of Sicily, t Spain, or 
Morooco.J Carthage was located on a small hill-crowned cape project- 
ing out into the Bay of Carthage, and the two promontories embracing 
this inlet were edged with settlements, especially the northern arm, 
which held Utica and Hippo, § the latter on the site of the modern 
French naval station of Bizerta. 

In this early Hellenic world, wtien Greek sea-power was in its 
infancy, owing to the fear of piracy, cities were placed a few miles back 
from the coast ; but with the partial cessation of this evil, sites on shore 
and peninsula were preferred as being more accessible to commerce,! 
and such of the older towna as were in comparatively easy reach of the 
seaboard established there each its own port. Thus we find the ancient 
urban pairs of Argos and Nauplia, Troezeno and Pogon, Myceene and 
Eiones, Corinth commanding its A^lgoan port of Conchre® 8 miles away 
on the Saronic gulf, to catch the Asiatic trade, and connected by a 
Walled thoroughfare 1 J mile long with Leohipum, a second harbour on 
the Corinthian gulf which served the Italian commorce.f In the same 
group belonged Athens and its Pirreus, Megara and Peg®, Pergaraus 
and Ela® in western Asia Minor.** These ancient twin cities may bo 
taken to mark the two borders of the coast zone. Like the modern ones 
which we have considered above, their historical development has shown 
an advance from the inner towards the outer edge, though owing to 
different causes. However, the retired location of the Baltic and North 
sea towns of Germany served as a partial protection against the pirates 
who, in the Middle Ages, scoured those coasts. Lubeok, originally 
located nearer the sea than at present, and frequently demolished by 
thorn, was finally rebuilt farther inland up the Trave rivor.tt Later the 
port of Trftvemundo grow up at the mouth of the little estuary. 

The early history of maritime colonization shows in general two 
geographio phases : first, the appropriation of the islet and headland 
outskirts of the seaboard, and later — it may be much later — an advance 
towards the inner edge of the coast, or yet farther into the interior. 
Progress from the'oarfier to the ,maturer phase depends upon the social 

* (iroto, ‘Historyof Greece,’ vol. 8, 2()0-267. New York : 1857. 

+ Thnoydides, book vi. *2. 

X Grote, ‘ History of Greece,’ vol. 8, p. 2711. New York : 1857. 

§ Strabo’s ‘ Geopjraphy,’ book xvii. eh. iii. 13, 14. 

II Thucydides, book i. 5, 7, 8. ' > 

\ Stralx», book viii. oh. vi. 2, 4, 13, 14, 22. 

** Grote, ‘ History of Greece,’ vol. 8, pp. 4, 191. New York : 1857. 

tt Hudolph Kcinhard, ‘Dio '^\’iohstig8teD Deutsohon Seehandolst'adio,’ p. 28. 
Stuttgart : 1901. 
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and eoonomio development of the oolonizers as refleoted in their valua> 
tion of territorial area. The first phase, the outcome of a low estimate 
of the value of land, is best represented by the Phoenician and earliest 
Greek colonies, whose purposes were chiefly oommeroiAl» and who sought 
merely such readily accessible coastal points as famished the best 
trading stations on the highway of the Mediterranean and the adjacent 
seas.* * * § The earlier Greek colonies, like those of the Triopiuin promontory 
forming the south-western angle of Asia Minor, Chalcidice, the 
Thracian Chersonesus, Calchedon, Byzantium, the Pontic Iferaclea, and 
Sinope, were situated on peninsulas or headlands, that would afford a 
convenient .anchor ground ; or, like Syracuse and Mitylone, on small 
inshore islets, which were soon outgrown, and from which the towns 
then spread to the mainland near by.f The advantages of such sites 
lay in their accessibility to commerce, and in their natural protection 
against the attack of strange or hostile mainland tribes. For a nation 
of merchants, satisfied with the large returns but also with the ephe- 
meral power of middlemen, these considerations sufficed. While the 
PhcBnician trading posts in Africa dotted the outer rim of the coast, the 
inner edge of the zone was indicated by Libyan or Ethiopian towns, 
where the inhabitants of the interior bartered their ivory and skins for 
the products of Tyre.J So that commercial expansion of the Arabs 
down the east coast of Africa in the tenth century seized upon the off- 
shore islands of Zanzibar, l^emba, and Mafia, the small inshore islets like 
Mombasa and Lamn, and the whole outer rim of the coast from the 
equator southward to the Rovuma river ; nor had the sultan’s territory 
expanded a decade ago, when he had to relinquish the long thread of his 
continental poBsessionB. 

But when a people has advanced to a higher conception of coloniza- 
tion as an outlet for national as well as commercial expansion, and when 
it sees that the permanent prosperity of both race and trade in the now 
locality depends upon the occupation of larger tracts of territory and 
the development of local resources as a basis for exchanges, their settle- 
ments spread from the outer rim of the coasts to its inner edge and yet 
beyond, if alluvial plains and river highways are present as lures into 
the interior. Such was the history of many later colonies of the Greeks 
and Carthaginians, $ and especially of most modern colonial movements, 
for these have been dominated by a higher estimate of the value of land. 

After the long Atlantic journey, the outposts of the American coast 
were welcome resting-places to the early European voyagers, but, owing 
to their restricted area and therefore limited productivity, they were 
soon abandoned, or became mere bases for inland expansion. The little 

• Grote, ‘ History of Greece,’ vol. 8, p. 179. Now York : 1857. 

t Ibid., vol. 8, pp. 194 and »63. 

X Ibid., vol. 8, p. 278. 
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island of Outtyhunk, off southern Massachusetts, was the site of Gos- 
nold*B abortive attempt at colonization in 1002, like RaleigVs attempt on 
Roanoke island in 1685, and the later one of Popham on the eastern 
headland of Casco bay. The Pilgrims paused at the extremity of Cape 
Cod, and again on Clark’s island, before fixing their settlement on 
Plymouth bay. Monhegan island, off the Maine coast, was the site of an 
early English trading post, which, however, lasted only from 1623 to 
1626 ; * and the same dates fix the beginning and end of a fishing and 
trading station established on Cape Ann, and removed later to Salem 
harbour. The Swedes made their first settlement in America on Cape 
Henlopen, at the entrance of Delaware bay ; but their next, only seven 
years later, they locited well up the estuary of the Delaware river. 
Thus for the modern colonist the outer edge of the coast is merely 
the gateway of the land ; from it he passes rapidly to the settlement of 
the interior, wherever fertile soil and abundant resources promise a 
due return upon his labour. 

Since it is from the land, as the inhabited portion of the Earth’s 
surface, that all maritime movements emanate, and to the land that all 
oversea migrations are directed, the reciprocal relations between land and 
sea are largely determined by the degree of aooossibility existing between 
tb« two. This depends primarily upon the articulation of a land mass, 
whether it presents an unbroken contour like Africa and India, or 
whether, like Asia and Norway, it drops a fringe of peninsulas and a 
shower of islands into the bordering ocean. Merc distance from the sea 
bars a oountiy from its vivify! og contact ; every protrusion of an ocean 
artery into the heart of a continent makes that heart feel the pulse of 
life on far-off' unseen shores. The Baltic inlet which makes a seaport 
of St. Petersburg 800 miles (J300 kilometres) back from the western 
rim of Europe, brings Atlantic civilization to this half- Asiatic side of 
the continent. The solid front presented hy the Iberian peninsula and 
Africa to the Atlantic has a narrow crack at Gibraltar, whence the 
Mediterranean penetrates inland 2300 miles (3700 kilometres), and cou* 
verts the western foot of the Caucasus and the roots of the Lebanon 
mountains into a seaboard. By moans of the Arabian sea, the Indian 
ocean runs northward 1300 miles (2200 kilometres) from Capo Comorin 
to meet the Indus delta ; and ihon turns westward 700 miles farther 
through the Oman and Persian gulfs to receive the boats from the Tigris 
and Euphrates. Such marine inlets create islands and peninsulas, whion 
are characterized by proximity to the sea on all or many sides, and in 
the interior of the continents produce every degree of nearness shading 
off into inacoessible remoteness from the watery highway of the deep. 

The success with which such indentations open up the interior of 
the continents depends upon the length of the inlets and the size of the 

* W. B. Weodon, ‘Economic nnd Social History of New England,' vol. 1, p. 03. 
Boston 1809. 
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land mass in question. Africa's huge area and unbroken contour oom- 
bine to hold the sea at arm’s length ; Europe’s deep-running inlets open 
that small oontinent so effeotiyelj that Kazan, Bussia’s most eastern 
city of considerable size, is only 750 miles (1200 kilometres) distant from 
the nearest White sea, Baltic, and Azof ports. Asia, the largest of all 
the continents, despite a succession of big indentations that invade its 
periphery from Sinai peninsula to East Cape, has a vast inland area 
hopelessly far from the surrounding oceans. 

In order to determine the coast ai'ticulation of any country or 
oontinent, Carl Bitter and his followers divided area by shoreline, the 
latter a purely mathematical line representing the total contour length. 
By this method Europe’s ratio is 1 linear mile of coast to 174 square 
miles of area, Australia’s 1 • 224, Asia’s 1 : 490, and Africa’s 1 : 700. 
I’his means that Europe’s proportion of coast is three times that of Asia 
and four times that of Africa ; that a country like Norway, with a shore- 
line of 12,000 miles traced in and out along the fiords and around the 
larger islands,* has only 10 square miles of area for every mile of sea- 
board, while Germany, with every detail of its littoral included in the 
measurement, has only 1615 miles of shoreline and a ratio of 1 mile of 
coast to every 169 square miles of area. 

The criticism has been made against this method that it compares 
two unlike measures, square and linear, which moreover increase or 
docrcaso in markedly dilferent degrees, according as larger or smaller 
units are used. But for the purjjoses of anthropogeography the method 
is valid, inasmuch as it shows the amount of area dependent for its 
marine outline upon each mile of littoral. A coast, like every other 
boundary, performs the important function of intermediary in the inter- 
course of a land with its neighbours; hence the length of this sea 
boundary materially afieots this function. Surface and periphery are not 
dead mathematical quantities, but organs of one body which stand in 
close reciprocal activity, and which can bo understood only in the light 
of their persistent mutual relations. The division of the area of a land 
by the length of its coastline yields a quotient which to the authropo- 
geographer is not a dry figure, but an index to the possible relations 
between seaboard and interior. A comparison of some of these ratios 
will illustrate this fact. 

Germany’s shoreline, traced in contour without including details, 
measures 787 miles ; this is just one- fifth that of Italy and two-fifths 
that of France, so that it is short. But since Ciermany’s area is nearly 
twice Italy’s and a little larger than that of France, it has 2d7 square 
miles of temtory for every mile of coast, while Italy has only 28 square 
miles, and France 106. Germany has towns that are 434 miles from the 
nearest seaboard, but in Italy the most inland point is only 148 miles 


" Norway, Official Publication for the Pariu Exhibition, p. 1. Ohrietianio, 1900. 
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from the Mediterranean.* If we turn now to the United States and 
adopt Mendenhall's estimate of its general or contour coastline as 5706 
miles, we find that our country has 530 square miles of area depen- 
dent for its outlet upon each mile of seaboard. This means that our 
coast has a heavy task imposed upon it, and that its commercial and 
political importance is correspondingly enhanced ; that the extension of 
our Gulf of Mexico littoral by the purchase of Florida and the annexa- 
tion of Texas was a measure of self-preservation, and that the unbroken 
contour and mountain-walled face of our Pacific littoial is a serious 
national handicap. 

But this method is open to the legitimate and fundamental criticism 
that, starting from the conception of a coast as a mere line instead of a 
Bone, it ignores all those features which belong to every littoral as a 
strip of the Earth's surface— location, geologic structure, relief, slope, 
accessibility to the sea in front and to the land behind, all which vary 
from one part of the world's seaboard to another, and serve to differ- 
entiate the human history of every littoral. Moreover, of all parts of 
the Earth’s surface, the coast as the hem of the sea and land, combining 
the characters of each, is most complex. It is the coast as a human 
habitat that primarily concerns anthropogeography ; and a careful 
analysis of the multifarious influences modifying one another in this 
mingled environment of land and water reveals an intricate interplay of 
geographic forces, varying from inland basin to marginal sea, from 
marginal sea to open ocean, and changing from one historical period to 
another — an interplay so mercurial that it could find only a most in- 
adequate expression in a rigid mathematical formula. 

As the coast, then, is the border zone between the solid, inhabited 
land and the mobile, untenanted deep, two important factors in its 
history are the accessibility of its back country on the one hand, and 
the aocessibility of the sea on the other. A littoral barred from its 
hinterland by mountain range or steep plateau escarpment or desert 
tract feels little influence from the land ; level or fertile soil is too 
limited in amount to draw inland the growing people, intercourse is too 
difficult and infrequent, transportation too slow and costly. Hence the 
inhabitants of such a coast are forced to look seaward for their racial 
and commercial expansion, even if a paucity of good harbours limits the 
accessibility of the sea, and to lead a somewhat detached and in- 
dependent existence, so far as the territory behind them is concerned. 
Here the coast, as a peripheral organ of the interior, as the outlet for its 
products, the market for its foreign exchanges, and the medium for 
intercourse with its maritime neighbours, sees its special function 
impaired. But it takes advantage of its isolation and the protection of 
a long sea boundary to detach itself politically from its hinterland, as 


^ Frederioh Batzel, ‘ Deutachland,’ pp. 150, 161. Leipzig: 1898. 



COAST PSOPLE8. 


83 


the histoTj of Phcenioia, the JQgean coast of Asia Minors Dalmatiay the 
republics of Amalfi, Venice, and Genoa, the county of Barcelona, and 
Portugal abundantly prove ; and at the same time it profits by its sea- 
board location to utilize the more varied fields of maritime enterprise 
before it, in lieu of the more or less forbidden territory behind it. The 
height and width of the .landward barrier, the number and practicability 
of the pass ways across it, and especially the value of the hinterland’s 
products in relation to their bulk, determine the amount of intercourse 
between that hinterland and its mountain or desert barred littoral. 

The interior is most effectively cut off from the periphery, where 
a mountain range or a plateau escarpment traces the inner line of the 
ooastland, as in the province of Liguria in northern Italy, Dalmatia, 
the western side of the Indian peninsula, most parts of Africa, and long 
stretches of the Pacific littoral of the Americas. The highland that 
backs the Norwegian coast is crossed by only one railroad, that passing 
through the Trondhjem depression ; and this barrier has served to 
keep Norway’s historical connection with Sweden far less intimate 
than with Denmark. The long inlet of the Adriatic, bringing the sea 
well into the heart of Southern Europe, has seen nevertheless a 
relatively small maritime development, owing to the wall of moun- 
tains that everywhere shuts out the hinterland of its coasts. The 
greatness of Venice was intimately connected with the Brenner pass 
over the Alps on the one hand, and the trade of the eastern Mediter- 
ranean on the other. Despite Austro-Hungary’s crucial interest in 
the north-east corner of the Adriatic as a maritime outlet for this vast 
inland empire, and its herculean efforts at Trieste and Fiume to create 
harbours and to connect them by transmontane railroads with the 
valley of the Danube, the maritime development of this coast is still 
restricted, and much of Austria’s trade goes out northward by German 
ports.**’ Farther south along the Dalmatian and Albanian coasts, 
the deep and sheltered bays between the half-submerged roots of the 
Dinaric Alps have developed only local importance, because they lack 
practicable connection with the interior. This was their history too 
in early Greek and Roman days, for they found only scant support 
in the few caravans that crossed by the Roman road to Dyrraohium 
to exchange the merchandise of the .^gean for the products of the 
Ionian isles. Spain has always suffered from the fact that her bare, 
arid, and unproductive tableland almost everywhere rises steeply from 
her fertile and densely populated coasts; and therefore that the two 
have been unable to oo-operate either for the production of a large 
maritime oommeroe or for natural political unity. Here the diverse 
conditions of the littoral and the wall of the great central terrace of 
the country have emphasized that tendency to defection that belongs 

* Joseph Partsoh, * Central Europe,’ pp» 227-2S0. London : 190S 
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to every periphery, and therefore necessitated a strong centralized 
government to consolidate the restive maritime provinces with their 
diverse Galician, Basque, Catalonian, and Andalusian stocks into one 
nation with the Castilians of the plateau.* 

Where mountain systems run out endwise into the sea, the longi- 
tudinal valleys with their drainage streams open natural highways 
from the interior to the coast. This structure has made the Atlantic 
side of the Iberian peninsula far more open than its Mediterranean 
front, and therefore given that western face the lead in maritime 
aflfaii'S since 1460. So from the shores of Thrace to the southern point 
of the Peloponnesus, all the valleys of Greece open out on the eastern 
or Asiatic side; here every mountain-flanked bay has had its own small 
hinterland to draw upon, and every such interior has been accessible 
to the civilization of the .^gean; here was concentrated the maritime 
and cultural life of Hellas.f The northern half of Andean Colombia, 
by way of the parallel Atrato, Kio Cauco, and Magdalena valleys, has 
supported the activities of its Caribbean littoral, and through their 
avenues has received such foreign influences as might penetrate to 
inland Bogota. In like manner, the mountain-ridged ])enin8ula of 
Farther India keeps its interior in touch with its loading ports through 
its intormontane valleys of the Ira wadi, Sal win, Moiiam, and Mekong 
rivers. 

Low coasts rising by easy gradients to wide plains, like those of 
northern Franco, Germany, southern Bussia, and the Gulf seaboard 
of the United States, profit by an accessible and oxtonBive hinter- 
land. Occasionally, however, this advantage is curtailed by a political 
boundary reinforced by a high protective tariff, as Holland, Belgium, 
and East Prussia know to their sorrow. 

These low hems of the land, however, often meet physical obstruc- 
tions to ready communication with the interior in the silted inlets, 
shallow lagoons, marshes, or mangrove swamps of the littoral itself. 
Here the larger drainage streams give a(}C 0 S 8 through this amphibian 
bolt to the solid land behind. Where they flow into a tide-swept bay 
like the North sea or the English channel, they scour out their beds 
and preserve the connection between sea and land; but debouchment 
into a tideless basin like the Caspian or the Gulf of Mexico, even for 
such mighty streams as the Volga and the MiBBiBBij)pi, sees the slow 
silting up of their mouths and the restriction of their agency in opening 
up the hinterland. Thus the character of the bordering sea may help 
to determine the accessibility of the coast from the land side. 

Its accessibility from the sea depends primarily upon its degree of 
articulation; and this articulation depends upon whether the littoral 

• Elisf^o Reclus, ‘Tbo Earth and its Inhabitants: Europe,’ vol. 1, pp. 870-872. 
New York : 1882. 
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belt has suffered elevation or subsidence. When the inshore sea rests 
upon an uplifted bottom, the contour of the coast is smooth and un- 
broken, because most of the irregularities of surface have been overlaid 
by a thick deposit of waste from the land ; so it offers no harbour except 
here and there a silted river mouth, while it shelves off through a 
broad amphibian belt of tidal marsh, lagoon, and sand reef to a shallow 
sea. Such is the coast of Now Jersey, most of the Gulf seaboard of the 
United States and Mexico, the Coromandel coast of India, and the long, 
low littoral of Upper Guinea. Such coasts harbour a population of 
fishermen living along the strands of their placid lagoons,* * * § and 
stimulate a timid inshore navigation which sometimes develops to 
extensive coastwise intercourse, where a network of Iag0(yn8 and deltaic 
channels forms a long inshore passage, as in Upper Guinea, but which 
fears the break of the surf outside.f 

The rivers draining these low uplifted lands are defieoted from 
their straight path to the sea by coastwise deposits, and idly trail 
along for miles just inside the outer beach ; or they are split up into 
numerous offshoots among the silt beds of a delta, to find their way 
by shallow, tortuous channels to the ocean, so that they abate their 
value as highways between sea and land. The silted mouths of the 
Nile excluded the larger vessels even of Augustus Caesar’s time and 
admitted only their lighters, J just as to-day the lower Rufigi river loses 
much of its value to German East Africa because of its scant hospitality 
to vessels coming from the sea. 

The eftect of subsidence, even on a low coastal plain, is to inoreaso 
accessibility from the sea by flooding the previous river valleys and 
transforming them into a succession of long shallow inlets, alternating 
with low or hilly tongues of laud. Such embayed coasts form our 
Atlantic seaboard from Delaware bay, through Chesapeake hay to 
Pamlico sound, the North sea side of England, the funnel-shaped 
“ forden ” or firths on the eastern side of Jutland and Schleswig- 
Holstein, and the ragged sounds or “Bodden” that indent the Baltic 
shore of Germany from the Bay of Lubeck to the mouth of the Oder 
river.§ Although the shallowness of the bordering sea and the sand- 
bars and sand reefs which charaotorize all flat coasts here also exclude 
the largest vessels, such coasts have nevertheless ample oontaot with 
both land and sea. They tend to develop, therefore, the activities 
appropriate to both. A fertile soil and abundant local reBources, as in 
tidewater Maryland and Virginia, makes the land more attractive than 

* William Morris Davis, ‘rbyeicsal Gooprap^y.* pp. 115-122. 1899. 
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.the sea ; the inhabitants become farmers rather than sailors. On the 
other hand, an embayed coastland promising little return to the labonr 
of tillage, but with abundant fisheries and a superior location for mari- 
time trade, is sure to profit by the accessible sea, and achieve the 
predominant maritime activity which characterized the mediaeval Hanse 
Towns of northern Germany and our colonial New England. 

Subsidence that brings the beat of the surf against the bolder reliefs 
of the land produces a ragged, indented coast, deep-water inlets pene- 
trating far into the country, hilly or mountainous tongues of land 
running far out into the sea and breaking up into a swarm of islands 
and rooks, whose outer limits indicate approximately the old prediluvial 
line of shore.* Such are the fiord regions of Norway, southern Alaska, 
British Columbia, Greenland, and southern Chili ; the Bias or sub- 
merged river valley coast of north-western Spain ; and the deeply 
sunken mountain flank of Dalmatia, whose every lateral valley has 
now become a bay or a strait between mainland and island. All these 
coasts are characterized by a close succession of inlets, a limited amount 
of level country for settlement or cultivation, and in their rear a steep 
slope impeding communication with their hinterland. Inaccessibility 
from the land, a high degree of accessibility from the sea, and a paucity 
of local resources unite to thrust the inhabitants of such coasts out 
upon the deep, to make of thorn fishermen, seamen, and ocean carriers. 
The same result follows whore no barrier on the land side exists, but 
where a granitic or glaciated soil in the interior discourages agriculture 
and landward expansion, as in Brittany, Maine, and Newfoundland. 
In all these the land repels and the sea attracts. Brittany furnishes 
one-fifth of all the sailors in France's merchant marine,t and its pelagic 
fishermen sweep the seas from Newfoundland to Iceland. Three-fifths 
of the maritime activity of the whole Austrian Empire is confined to 
the ragged coast of Dalmatia, which furnishes to-day most of the sailors 
for the imperial marine, just as in Koman days she manned the Adriatic 
fleet of the Csesars.J The Haida, Tsimshean, and Thlingit Indians of 
the ragged western coast of British Columbia and southern Alaska 
spread their villages on the naiTow tide-swept hem of the land, and 
subsist chiefly by the generosity of the deep. They are poor landsmen* 
but excellent boat- makers and seamen, venturing sometimes 25 miles 
out to sea to gather birds* eggs from the outermost fringe of rooks. 

As areas of elevation or subsidence are, as a rule, extensive, it follows 
that coasts usually present long stretches of smooth simple shoreline, or 
a long Buccession of alternating inlet and headland. Therefore different 
littoral belts show marked contrasts in their degree of accessibility to 

• For geomorphology of coaste, see William Morris Davis, ‘ Physical Geography,’ 
pp. 1 12-186, 347-888. Boston : 1899. 

t Elis^e Keclns, ‘ The Earth and its Inhabitants ; Europe,’ vol. 2 , p. 252. 

X J. Partsoh, ‘Central Europe,* p, 231. London : 1903. ’ 
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the sea, and their harbours appear in exteosive groups of one type^ 
fiord, river estuaries, sand or ooral reef lagoons, and embayed mouniaiu 
roots. A sudden ohange in relief or in geologic history sees one of these 
types immediately sucoeeded by a long-drawn group of a different type. 
Such a contrast is found between the Baltic and North sea ports of 
Denmark and Germany, the eastern and southern seaboards of 1^ gland, 
the eastern and western sides of Scotland, and the Pacific littoral of 
North America north and south of Juan de Fuoa strait. 

A common morphological history, marked by mountain uplift, glaoia* 
tion, and subsidence, has given an historical development similar in not 
a few respects to the fiord coasts of New England, Norway, Iceland, 
Greenland, the Alaskan ** panhandle,'* and southern Chile. Bo large 
subsidence areas on the Mediterranean coasts from the Strait of Gibraltar 
to the Bosphorus have in essential features duplicated each other’s 
histories, just as the low infertile shores of the Baltic from Finland to 
the Skager Back have had much in common in their past development. 

Where, however, a purely local subsidence, as in Kamerun bay and 
Old Calabar on the elsewhere low monotonous stretch of the Upper 
Guinea coast,* or a single great river estuary, as in the La Plata and 
the Columbia, affords a protected anchorage on an otherwise portless 
shore, such inlets assume increased importance. In the long unbroken 
reach of our Pacific seaboard, San Francisco bay and the Columbia 
estuary are of inestimable value ; while, by the treaty of 1848 with 
Mexico, the international boundary line was made to bend slightly south 
of west from the mouth of the Gila river to the coast, in order to include 
in the United States territory the excellent harbour of San Diego. The 
mere nicks in the rim of South-West Africa constituting Walfish bay 
and Angra Fequena assume considerable value as trading stations and 
places of refuge along that 1200-mile reach of inhospitable coast extend- 
ing from Cape Town north to Great Fish bay.f It is worthy of notice 
in passing that, though both of these small inlets lie within the territory 
of German South-West Africa, Walfish bay with 20 miles of coast on 
either side is a British possession, and that two tiny islets which 
command the entrance to the harbour of Angia Pequena, also belong to 
Great Britain. On the uniform coast of East Africa, the single con- 
siderable indentation formed by Delagoa bay assumes immense import- 
ance, which, however, is due in part to the mineral wealth of its 
Transvaal hinterland ; but from this point northward for 35*^ of latitude, 
a river mouth, like that fixing the site of Beira, or an inshore islet 
affording protected harbourage, like that of Mombasa, serves as the 
single ocean gateway of a vast territory, and forms the terminus of a 
railroad — proof of its importance. 

* G. G. Ohisbolni, * Ootnmeroial Geography,* pp. 444, 446. London : 1904. 

t H. B. Mill, * International Geography,' p. 1012. New York: 1902. Hereford 
George, * Hiatorioal Geography of the British Empire,’ pp. 278-279. London : 1904. 
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The, maritime evolution of all amply embayed coasts, except in Arctic 
and sub-Arctic regions inimical to all historical development, shows in 
its highest stage the gradual elimination of minor ports, and the con- 
centration of maritime activity in a few favoured ones, which have the 
deepest and most capacious harbours and the best river, canal, or railroad 
connection with the interior. The earlier stages are marked by a 
multiplicity of ports, showing in general activity nearly similar in 
amount and in kind. England’s merchant marine in the fourteenth 
century was distributed in a large group of small but important ports 
on the southern coast, all which, owing to their favourable location, 
were engaged in tho French and Flemish trade ; and in another group 
on the east coast, reaching from Hull to Colchester, which participated 
in the Flemish, Norwegian, and Baltic trade.* Most of these have now 
declined before the overpowering competition of a few such seaboard 
marts as London, Hull, and Southampton ; the introduction of steam 
trawleis into the fishing fleets has in like manner led to the concentra- 
tion of the fishermen in a few large ports with good railroad facilities, 
such as Aberdeen and Grimsby, while the fishing villages that fringed 
the whole eastern and southern coasts have been gradually depopulated. f 
So in colonial days, when Now England was little more than a cordon 
of settlements along that rock-bound littoral, almost every inlet had its 
port actively engaged in coastwise and foreign commerce in the West 
Indies and the Guinea Coast, in cod and mackerel fisheries, in whaling 
and shipbuilding, and this with only slight local variations. J This 
widespread homogeneity of maritime activity has been succeeded by 
strict localization and differentiation, and reduction from many to few 
ports. So, for the whole Atlantic seaboard of the TInitod States, evolution 
of seaports has been marked by increase of size attended by decrease of 
numbers. 

A well dissected coast, giving ample contact with tho sea, often fails 
nevertliolesB to achieve historical importance, unless outlying islands 
are present to case tho transition from inshore to pelagic navigation, and 
to tempt to wider maritime enterprise. Tho long sweep of the F^uropean 
coast from northern Norway to Biittany has played cut a significant 
part of its history in that procession of islands formed by IcMand, the 
Faroes, Shetland, Orkneys, Groat Britain, and the Channel isles, whether 
it was the navigator of ancient Armorica steering his leather-sailed boat 
to the shores of Caisar’s Britain, or the modern Breton fisherman pulling 
in his nets off tho coasts of distant Iceland. The dim outline of moun- 
tainous Cyprus, seen against a far-away horizon from the slopes of 


* J. E. ThoroM Rogers, • Hix Centuries of Work and Wages,’ pp. 128-124. New 
York : 1884. 

t H. R. Mill, ‘International Cleograpliy,’ p. 118. Now York : 190‘2. 

X Ellen C Semple, ‘American History and itB.Geographic Conditions,’ pp. 121-128. 
Boston : 1908. 
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Lebanon, beckoned the PlKtetiioian ship-master thither to trade and to 
oolonize, just as the early Etrusoau merohants passed from their busy 
ironworks on the island of Elba over the narrow strait to visible 
Corsica,* It was on the eastern side of Greece, with its deep embay- 
ments, its valleys opening out to the ,ffigean, with its 483 islands scattered 
thickly as stars in the sky, and its Milky Way of the Cyclades leading to 
the deep, rich soils of the Asia Minor coast, with its sea-made contact 
with all the stimulating influences and dangers emanating from the 
Asiatic littoral, that Hellenic history played its impressive drama. Here 
was developed the spirit of enterprise that carried colonies to far western 
Sicily and Italy,t while the western or rear sidehad aconhiicd succession 
of local events, scarce worthy the name of history. Neither mountain- 
walled Epirus nor Corey ra had a Hellenic settlement in 735 B.c., at a date 
when the eastern Greeks had reached the Ionian coast of the iEgean and 
had set up a lonely group of colonies even on the Bay of Naples. Turn- 
ing to America, we tind that the Antilles received their population from 
the only two tribes, first the Aruaos and later the Caribs, who ever 
reached the indented northern coast of South America between the 
Isthmus of Panama and the mouth of the Orinoco. Here the small 
islands of the Venezuelan coast, often in sight, lured these peoples of 
river and shore to open- sea navigalion, and drew thorn first to the Wind- 
ward isles, then northward step by step or island by island, to Hayti 
and Cuba.f 

In all these instancjes, offshore islands tempt to expansion and 
thereby add to the historical importance of the near-by coast. Fre- 
quently, however, they achieve the same result by offering advantageous 
footholds to enterprising voyagers from remote lands, and become the 
medium for infusing life into hitherto dead coasts. The long monotonous 
littoral of East Africa from Cape Guadafui to the Cape of Good Hope, 
before the planting here of Portuguese way-stations on the road to India 
in tho sixteenth oentury, was destitute of historical significance, except 
that stretch opposite tho islands of Zanzibar and Pemba, which Arab 
merohants in the tenth century appropriated as the basis for their slave 
and ivory trade. So the long gentle curve of the East Indies have been 
so many off-shore stations whence, first through tho Portuguese, and later 
through the Dutch, European influences percolated into South-Eastern 
Asia. Asia, with its island-strewn shores, has diffused its influences over 
a broad zone of the western Pacific, and through the agency of its active 
restless Malays, oven halfway across that ocean. In contrast, tho 
western coast of the Americas, a stretch nearly 10,000 miles from Tierra 

• Diodorus SiouluB, book v. oh. i. p. 804. Tuuislated by 0. Bootli. Loudon ‘ 18H. 
Strabo, book v. cb. vi. U, 7. 

t Grote, ‘ History of Greece,’ yol. 3, pp. 357, ,800-366. N«»w York : 1857. 

: Hans Helmolt, ‘ Hittory of the World,’ vol. I, pp. 188 180, 108 -195, New York 
1002. 
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del Fuego to the Aleutian chain, has seen its aboriginal inhabitants 
barred from seaward expansion by the lack of offshore islands, and its 
entrance upon the historical stage delayed till recent times. 

In general it can be said that islandless seas attain a later historioal 
development than those whose expanse is rendered less forbidding by 
hospitable fragments of land. This factor, as well as its location remote 
from the old and stimulating civilization of Syria and Asia Minor, 
operated to retard the development of the western Mediterranean long 
after the eastern basin had reached its zenith; but in this eastern 
basin, again, the paucity of islands and unbroken contour of its southern 
half gave a meagre history to all its shores lying south of Cyprus, 
Crete, and Malta. 

(To he continued.) 


REVIEWS. 

ASIA. 

A JouRNKY IN North-Eastern Tibet. 

‘ Daa RAtzel dea Matsohu. Meine Tibet Expedition.’ Von Wilhelm Filohner. Maps 
and Jllu8iralion$. Berlin: Mittlor. 1007. 

* Daa Kloster Knmbum in Tibet.’ By the same. Maps and Ulusirations. Berlin : 

Mittler. 1906. 

‘ Wisaenschaftlioho Ergebniase der Expedition Filchnor naob China und Tibet, 
1903-05.’ X. Band, I. Teil. Berlin : Mittlor. 1908. 

The journey of which these 'works are the outcome was in many ways a remark- 
able one. It was undertaken, not for mere purposes of sport or adventure, but with 
a fixed determination on the part of the author to achieve a piece of work which it 
might take all his manhood to accomplish. Having set himself a definite task, he 
spared no pains to qualify himself for its execution, and allowed no difficulties to 
deter him from carrying it through when begun. The chosen field was, as he 
claims, at the time of his rotting out, the mokt important unknown area in the 
whole of interior Asia — that traversed by the upper course of the Hwang-ho, and 
stretching southward from this towards the mountainous border of northern Sechuan ; 
and, although unable to carry out every part of his programme, he was successful 
in stretching a line of survey across the very centre of this little-trod region. 

Lieut. Fllchner had the advantage of two zealous coadjutors in hU work. His 
wife— who accompanied him to the threshold of Tibet, and during his further 
journey spent an anxious time of waiting in the family of Mr. Ridley, an English 
missionary at Sining-fu— gave substantial help in the formation of the botanical, 
zoological, and ethnological collections, hcsidcB keeping up a regular series of 
meteorological observations during her residence at Siniug. His other companion, 
Dr. Tafel, whoso own recent journey has been frequently referred to in these pages, 
undertook the geological researches, and was able to bring together a large collection 
of rock-specimens. The leader himself was fully occupied with the route survey, 
astronomical determination of positions, altitude determinations, meteorological 
observations made three times daily, magnetic observations at forty-two stations, 
and photographic work, besides botanical and zoological collections. The working 
up of all this material has been a task of considerable magnitude, but being attached 
(through the influence of the late Baron von Richthofen, a constant supporter of the 
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whole undertaking) to the trigonometrical division of the general staff at Berlin, 
Lieut. Filchner enjoyed special fetoUities and expert oo-operation in oarrylng it 
through* The more serious results will eventually occupy a number of volumes, 
of which two have so far appeared, while a general narrative is supplied in the first 
of the works above recorded. 

The story told in this volume cannot fail to rivet the reader's attention, especially 
in the Tibetan portion, whd^e the fate of the party and the success or failure of the 
venture seem throughout to be hanging in the balance. The route across Ohina, 
though necessarily of less dramatic interest, was far less hackneyed than many that 
have been described of late years. It led up the swiftly flowing Han river (where 
the German traveller seems to have preceded Colonel Manifold's party by a few 
weeks only) to Hingan-fu ; aenJis the rugged Chin-ling or Tsin-ling range to Sian- 
fu ; and thence via Lan-chou to Sining-fu, whore the final organization of the 
Tibetan expedition took place. The journey was comparatively uneventful until 
the upper Hwang-ho (Tibetan Machu) was reached, but here the real troubles 
began. It was found impossible to cross the river, in spite of several gallant 
attempts by Pr. Tafel to swim across with a rope, and it was necessary to ascend it 
almost to its outlet from the Oring-nor. The country of the dreaded Ngolok, into 
which the expedition was about to venture, lay on the farther side, but as it was 
hoped to disguise from these the presence of Europeans in the caravan, it was 
decided to make a southward ditour so as to approach the Ngolok country from the 
direction of Lhasa. This ruse was hardly a success, for the party were viewed with 
more or less suspicion from the firstt ^°d the time that followed was one of 
unceasing anxiety. There is something almost Jaroical in the account of the 
travellers' distresses. Their disguise (or at least that of Lieut. Filchner) seems to 
have been of the flimsiest nature, yet we find them endeavouring to keep it up after 
being frequently denounced as Europeans ; driven at times to hiding in their tents, 
and allowing their servants to pose as the owners of the caravan, or having desiwato 
recourse to a story that their boxes were filled with soldiers armed to the teeth. 
Although in certain cases they were receiveil with unexpected hospitality, a state of 
more or less open hostility was the rule, and on the occasion of a night attack, 
they hod to stand to be fired at for hours, at a temperature many degrees below 
freezing. Yet, though constantly in the power of the Ngolok, these show a strange 
reluctance to proceed to extremities, and when at last they are made prisoners by 
the chief of Waserr, they find in their captor a friend who materially assists them 
in completing their undertaking. A great part of their difficulties seems to have 
arisen from the total lack of sympathy between the Europeans and their Chinese 
followers, and one is tempted to ask whether an open avowal of their true character 
might not have been after all the hotter policy. 

During this journey the Machu was followed with great determination almost to 
its great northerly bend, when its banks became quite impracticable. Even at 
this early stage, the river is remarkable for the amount of sand it carries down. 
Lieut Filchner was untiring in carrying on his surveys, and bis success as a photo- 
grapher is shown by the exceptionally good views of the country traversed. The 
people themselves and the objects in use among them are also well illustrated. 
The Ngolok seem a typical race of steppe-dwellers, though there are some large 
and (for the nature of the country) dense aggregations of population. They are 
described as born soldiers, with a keen eye for country, and as possessing more 
character and independence than their Chinese neighbours. Some trade is carried 
on amongst them by Chinese Mohammedan merchants, with whom the travellers 
frequently came in contact. The maps in the volume are very rough, but the carto- 
graphical results are to be published separately. 
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1q hU volume on the Kumbum monastery — the first of the speoial monographs 
on the results of the journey — Lieut. Filcbner gives the most complete account that 
has yet appeared of its present condition and its history. The other volume above 
referred to describes the zoological and botanical collections. 

Central Asia. 

‘ In the Footsteps of Marco Polo: Being the Account of a Jourriey Overland from 
Simla to Pekin.* By Major C. D. Bruoo, late Commanding the Chinese Regiment 
of Infantry. Edinburgh and London ; AV^illiam Blackwood & Sons. 1907. 

This interesting description of a long and, in places, rough journey deserves 
and we hope will obtain, considerable popularity, for it appeals to all sorts and 
conditions of men. To giograpbers bocause, as often as was possible, an untrodden 
or little-known route was selected, and the countries visited from the desert of Takla 
Makan onward have at present, for such persons, special interest. History readers 
will find much information respecting Buddhism ; Chinese intercourse with India, 
Tibet, and Turkistan ; and the sneient history of China. Others more interested in 
the present than in the past, will find a great coalfield in Kansu described. Baron 
von Richthofen has said that it was one of the most remarkable in the world, but 
had two great disadvantages : distance from the sea or navigable rivers, and being 
situated a few thousand feet above the adjoining plain. English enterprise, if not 
thwarted by Chinese prejudice and obstruction, might surely be equal to finding a 
profitable solution. 

Again, that strange deposit, so interesting to students of physical geography, 
known as the loess formation, was met, and a long description of it by Baron v. 
Richthofen is quoted. The relations between the three empires chiefly concerned 
in Central Asia, the j^olicy followed, and other matters, are touched on with com- 
mendable restraint. In this volume, therefore, there is no want of food to suit 
many tastes. 

Major Bruce makes some sound remarks on the religion of Laddkh ; he says, 
“The Ijadakis who inhabit this country differ considerably from the Kashmiris. 
The former profess Buddhism, but, bo it said at once, a form which bears hardly 
any roscmblanco to the elevating and mystic faith which Buddha once taught. 

“ The actual religion of Ladak is a modified form of Indian Buddhism, and was 
introduced more tlian two thousand years ago. It is contained in a voluminous 
work called the ‘ Kah-Gyur,’ or ‘ Translation of Precepts,’ because it is a version of 
the precepts of ‘ Sakya ’ made from the Indian language.” 

lie gives further particulars, and mentions a inission from Leh to Lhasa “ known 
as the Lapchack Mission.” It is of old standing, and is sent every third year, and 
was payment of tribute as well as a commercial enterprise. Now the British 
authorities consider it has no ijolitical signification, but that view is probably not 
held by the Tibetan rulers, who regard it as nazaVy or tribute. The distinction, os 
matters now stand, is unimportant, but if ordinary advantage had been taken of the 
Youftghusbaud mission, the British Government would have been, sooner or later, 
the protecting power ; thus at the same time assuming superiority, and, through 
Kashmir, paying tribute ; a situation savouring of comic opera. 

The journey of Major Bruce’s party may be divided into three main parts : from 
Simla to the Tibetan frontier at the top of the Lanak pass, Chang Cbenmo valley ; 
thence via Kiria to Su-chau, the first town mot in China proper ; and from Bu-chau 
to I’eking. The first part calls for no special notice, but there is much interest at 
present felt in the second part. For not only is the question of the battle between 
the sands of the desert and the water from the snows involved, but recent archseo- 
logical research, chiefly under Dr. M. Auiel Stein, happily still in pro^ees, has 
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brought to light niAiiy niEiiuflcripts And relics which we expected to throw light on 
matters more or less obscure. Of the boundaries of this tract the major says, The 
geographical area commonly known as Chinese Turkestan is a somewhat vjigue 
one. By some geographers it is considered to embrace the larger portion the 
western extra-mural Chinese Empire, liy others the area so described is confined 
to the basins drained by the streams which run into Lopnor, as well as by those 
which lose themselves in the great central desert, the Takla Makan. ^ 

“ From the Chinese point of view the latter are more nearly correct, the territory 
being always known to the people of that vast empire as tfie Hsing Chiang, or new 
frontier.” 

Whilst travelling along the southern side of the Takla Makan some Bi>ort, 
of which there is an animated description, was had abjut Nia, and the fact of 
passing to the south of the terminal lake of the combined waters from both sides of 
the desert has led to remarks on the I.ob-nor controversy. That is, we hope, 
practically set at rest by the explanation that the lake is and was a changing and 
migrating body of water, and that now, not improbably, it is returning to the old 
site, as shown in ancient Chinese records.* 

In instances the names in the text do n tt agree with those in the maps, in which 
Umrutsi is found for Urumtsi ; but on the whole the book ns fairly free from mis- 
prints, and is well turned out. 

W. Broadfoot. 


A Dutch Vota(je in the Persian Gulf. 

‘ Cornel is Oornellsz Roobaeker’s Scbeeps-Journaal, Ganiron-Basra (1G45); doeersteRois 
der Nederlanders do<jr do Perzisoho (iolf.’ Edited by A. Hotz. Leiden: Brill. 
liK)7. 

In 1045 Wollebrandt Geleynsz do Jongh, the President of the Dutch factories in 
Persia, decided to follow the example of the English in establishing a factory 
at Basra. Two small ships — the Ikl/shavcn and the Svhelvisch — were accordingly 
ilosjmtched with a cargo of merchandise under the charge of Dirck Sarcerius. They 
sailed towards the end of June, reached their destination a month later, and landed 
tlieir merchants, who, having obtained favourable terms from the Turkish governor, 
started their factory with every prosjiect of success. The Deffihaven sailed on her 
return voyage in September, and anchored at Gombroon on October 5. Her 
master, Cornelis Roobacker, had, of course, kept a careful journal of the voyage — 
the first undertaken by the Dutch in the Persian gulf— and this bos now been 
printed by the Royal Geographical Society of the Netherlands. The original is 
missing, but use has been made of a transcript which was carried home by Geleynsz, 
and after his death passed, with others of his papers, into the posseBsion of the 
municit)al authority of Alkmaar, his birthplace. From their custody it was last 
year transferred to the Ilijksarchief at the Hague. 

Tile journal itself is of the usual character — a terse, straightforward narrative of 
the voyage, with special stress on matters relating to navigation. It has been 
admirably annotated by the editor, Mr. A. Hotz, who has also provided a copious 
and learned introduction, with a fuU list of books and maps dealing with the Persian 
Gulf and its trade. A special feature is the reproduction in facsimile of a contemporary 
chart of the Gulf— possibly by Roobacker himself — which is now in the library of 
Leiden University. W. F. 


Geogr. JoumaU vol. 27, p. 610. 
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AFRICA. 

Africa from South to North. 

‘A Woman’s Trek from the Oape to Cairo.* By Mary Hall. With 64 lUu9trati<m8 and 
im Maps. Methuen & Co., London. 1007. Price ICs. net. 

Miss Mary Hall is the first woman to have crossed Africa from south to north, 
and her account of how she managed to do it is not only well written, hut full of 
useful information. A glance at her route as marked on the map shows that 
between Beira and Chinde the “ trek ” was by sea, and it appears that the journey 
was accomplished in two stages. In 1904 Miss Hall travelled extensively in South 
Africa ; in 1905, starting from Chinde, she journeyed to Port Said by way of the 
great lakes and the Nile. She did not go as an explorer, or in furtherance of any 
scientific object such as zoology, or botany ; simply as one who is interested in fresh 
countries and peoples, and considers travelling “ the most delightful method ot 
studying geography,” Miss Hall has an observant eye, especially for the physical 
features of the countries through which she passes, and for the peoples with whom 
she comes in contact. Travelling through Nyasaland, through) part of German 
East Africa, and also through Uganda to Gondokoro, as well as going down the 
Mombasa railway as far as Nairobi, she everywhere noted the progress being made 
by Euroi^eans and the manner of life of the natives. There is probably no other 
book which gives so sympathetic yet accurate a picture of the condition of the 
regions named as is portrayed in Miss Uall’s pages. This is interwoven with an 
account of her own adventures, the whole being set down without a trace of exaggera- 
tion. Miss Hall, on one of her so/arw, that between Usumbura on Lake Tanganyika 
and Bukoba on Victoria Nyanza, traversed country little known and inhabited by 
somewhat hostile tribes. Here, as elsewhere, she proved herself intrepid, resource- 
ful, and tactful. Perhaps the most striking thing about the book, to the thoughtful 
reader, is the evidence it affords of the very great influence being exercised by the 
various Christian missions in East Equatorial Africa — and similar influence is being 
wielded in other parts of Negro and Bantu Africa. Miss Hall’s testimony is that 
the work of the missionaries is not only beneficial, but fruitful. This is especially 
the case in Nyasaland and Uganda. One result is that over large areas native 
customs are fast being modified. I'o the ethnologists this change may be distaste- 
ful, but it should also stir him up to make greater efforts to study African culture 
before it is too late. For the rest we are thankful to get the views of a highly 
cultured woman on the tribes of Central Africa, and on the amenities of travel in 
realms still unhackneyed. Miss Hall ends her narrative at Khartum, and almost 
her last words are about General Gordon, and bear eloquent testimony to the in- 
delible mark that remarkable man made upon the country which once ho ruled. 
“ A lady missionary,” she writes, “ a good Arabic scholar, told me that she bad often 
heard the natives, as they stood beneath it [the statue of Gordon seated on a camel], 
talking to the great soldier and asking him why he did not come down and speak 
with them.” There are numbers of excellent illustrations of native types, and two 
sketeb-maps. F. R. 0. 

African Languages. 

‘Bantu Phonetics.’ By the Rev. E. Jacottot. Lovedalo Mission Press. 1907. 

I believe I am correct in assuming that the author of this supplement to the 
Christian Express of September, 1907, is likewise the author of the grammar (in 
French) of the Subiya and Luyi languages of the upjier Zambezi. This last- 
named work is one of the sanest and most illuminating studies of that fascinating 
subject— the Bantu languages, their origin and inter-relationship. 
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TJi6 0uppl6m6iit u&dor rdvisw is little else than a Bnnmary apprepiatio& of 
throe of Oarl Meinhore admirable linguistic studies — * Girundriss einer Lautlehro 
der Bantu-sprachen^* ‘ Grammatik des Tshi-yenda,* and * Hottentotische Laute, 
eto.| im Kafir.’ M. Jaoottet, in his * Bantu Phonetics/ does not do much more than 
reproduce with interesting comments the conclusions arriyed at by Meinhof on the 
sound-changes of the Bantu languages. It is in this direction that the present 
writer (possibly through some defect in his own intelligence) feels the least cordial 
admiration for Meinhofs work. Meinhof is becoming one of the leading authorities 
on the structure, analogies, and relationships of the Baiktu languages. He has 
reyealed to our knowledge dialects or speech-groups scarcely if at all illustrated 
before. Some of his writings on the mysterious and hitherto unclassified East 
African languages, which are Jetted in isolated enolayee amongst the Bantu 
languages in Eastern Equatorial Africa, are speoimens of remarkable and illuminating 
research. But the “ reviewer of this review ” feels obliged to repeat here what he 
has said in the journal of another society, that, in his opinion, German philologists 
are wasting a certain amount of time and energy (besides confusing those less 
deeply instructed) by splitting hairs on the subject of variations in the pronuncia- 
tion of consonants and vowels in the Bantu languages. They would like, for 
example, to distinguish between the different kinds of t in the Swahili language or 
in other forms of Bantu speech. They exasperate the reader’s eye by unnecessary 
accents on vowels, attaching tremendous importance to the difference between • 
and The letter v is marked above and below in all sorts of ways, because the 
German philologist has not the courage to call it a h. There is this kind of k and 
that kina of k. There are several sorts of m and I and n, of r and g. Now, the 
only result of this preciosity is that the exasperated beginner, or even the person 
who is halfway advanced in his African language-studies, lays down the German 
manual or grammar in despair. His mind cannot grapple with the infinitely varied 
instructions as to how to pronounce this consonant and that vowel. So he gives up 
(it may be) a study wbibh is one of the most profound interest, because in tbe 
dissection and comparison of these Bantu languages is locked up a vast deal of 
unwritten African history. 

The same plague iu a more acute form — amouuting, in fact, to a mania — affects 
the transliteration of North and South American languages. This affectation reached 
its highest development, perhaps, in the Journal of the Royal Anthropological 
Imtitate two or three years ago. There was one author (whose name I do not 
remember) whose transliteration of Alaskan languages was a masterpiece of mystifica- 
tion. Capital letters, lower-case letters turned upside down, weird accents, Groek 
letters, Arabic letters, German letters, were all (as it were) thrown into a hat, shaken 
up, and oast on to a page. In all probability, nobody but the author of the article 
would be able to pronounce and read tbe sounds he intended to describe. 

Now, this is idl vexatious nonsense, and it is time it was put a stop to. As a 
general rule, to which there are very few exceptions, every reasonable sound uttered 
by the human Voice oanbe expressed by Lepsius’ standard alpbabeVand for ordinary 
purposes it is really not necessary even to go into the furthest refinements of Lepsius, 
except it be in some special manual intended to teach very accurately tbe exact 
pronunciation of a language. 

Let this premise be admitted which I am about to express, and the whole of 
the Bantu languages can be written with tbe simplest form of the Lepsius alphabet, 
and that again, with a slight revision, is merely the Homan alphabet with one or 
two borrowed Greek letters. And the premise is this : that there is no doubt a 
good deal of variation — individual and tribal — In the exact pronunciation of con- 
sonants and vowels, of the letter t (for example). ^Bomotimes the t is slightly 
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aspirated (as it is ia a good many Indian words), sometimes it is pronounced in a 
sacoad^ fashion, as it’is in the dialect of Glasgow. It easily crumbles into an t or 
softens into a and suddenly changes from i in one dialect to s or even h in 
another, closely related, and alongside, i? and I interchange so constantly that they 
are praotloally the same letter. J? and d take one another’s place with the greatest 
facility ; likewise d and Z. It is often difficult to distinguish (when issuing from 
the mouth of a Bantu) Dueru from Lnelu. ’I’he vowels permute also with some 
facility, though, as a rule, there is greater constancy in the life of vowel sounds than 
in the use of consonants. But take, for example, the Bantu for ** shield.” It is 
difficult to say whether in the original Bantu it was ngahu or nguha. In Kongo 
it is Ngubu, and in Swahili it is Ngao. in many other Bantu languages it is 
ngdboy and in yet many others it is ngulni. A changes easily into e, o into u, u 
into 1 , and so on. 

Amongst consonants, g often crumbles into 7 , and h into x* ng into ndy nZy or 
vj; 8 into 8 . i^’is frequently the rendering in one dialect of bw in another; or / 
takes the place of A, while h takes the place of a. Thus, the seventeenth prefix of 
North-West Bantu Africa seems to have been originally ai, which has become in 
some districts hi, and then again fiy vL As all these permutations enn be easily 
proved by comparative tables, wby bother about distinguishing the exact pro- 
nunciation of the letter t (for example)? II it sounds to you more like r, then write 
it r, and have done with it. If it is very strongly aspirated, then write it th ; if it 
hisses like an «, then don’t be upset, but transcribe it a or ta. 

But I humbly submit that the attempt to discriminate too nicely between what 
each separate individual writer-down of these languages thinks to be the exact tyixj 
of the (y ky hy r, Z, or d lis lie hears it uttered in the not very clear enunciation of the 
sometimes savage instructor, has only the result of wasting a great deal of the 
learner’s time and patience on what is not really essential to the study of now 
languages. U. 11. Johnston. 

AMERICA. 

The Evolution of Modern Chile. 

‘ Chile . its lliwtury mid Devcdojimeut.’ etc. By G. F. Kcott JOlliol. London . T. Fisher 

llnwiu. rJ07 ]’p. \xviii. and 3G4. Mapa and ]lluHiration>^. JVfVr T0«. CtZ. nef. 

No story of tlie evolution of a South American llepublie can possibly lack the 
interest of peipotual movement. The history of Chile, presented to us by Mr. Scott 
Elliot in a most attractive and readable form, is full of the romance of early con- 
quest and the later struggles for independence which have fashioned the Chilian 
people into a self-reliant and enterprising nationality. The pageant of history moves 
by with its constant succession of national heroes, from the truculent Spanish soldiers 
of fortune who were first beguiled by the promise of gold into southern explorations 
from Peru, to the military statesmen of modem days who fought with Chilian 
hearts and English names foi the building up of Chilian nationality. Almagro and 
Valdivia, and all the rest of the reckless adventurers of early Spanish conquest 
(when the search for material wealth was conducted on other lines than those 
familiar to us at present), stand for a type of half-civilized exploration such as the 
world (happily, perhaps) is never likely to see again. O’Higgins and Cochrane 
belong to a later age of men who have lived and died for the salvation of Chile, and 
their names and their exploits are still kept fresh and green in the minds and 
memories of the rising generation of patriots. Tlie author does only fair justice to 
the general national patriotism of the Chilian people, who, recruited from nearly 
every country in Europe, or descendants of a mixed race of Spanish and Araucanian 
origin, are all at one in their heartfelt loyalty to the Chilian flag. It may be, fs he 
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says, the betftity of the country, or the infinite variety of its climate, that exercises 
an irresiftib^Q charm over the settler, but it is a fact that the Scotsman who sings 
** Auld langiyne ” with tears in his eyes does not want to go back to bonnie Scotland, 
nor does the German of Southern Chile yearn greatly for his Kaiser and fatherland. 
Chile is a comparatively young country. Undivided loyalty to the flag may yet 
prove tho great safeguard of its national existence. There are not people enough, so 
far, to admit of much division of national sentiment. There may be too many 
lawyers, and there certainly is far too much of politics, but there is no room for a 
split in the camp of universal patriotism. The hook, being chiefly historical, doe^ not 
leave much room for the material progp^ss of the country and the status of its army 
or its fleet, but what there is of both forms a useful summary of the present 
position, both commercially strategically. The nitrate industry is well 
illustrated, and woU-deserved attention is called to tho extraordinary development 
of sheep-forming in the south. This led to a hurst of speculation in 1906, after the 
boundary settlement with the Argentine was achieved, which is just now being 
balanced by an inevitable reaction. The best prospects of Chile’s future, however, 
lie far more in tho gradual clearance of the forest tracts adjoining the southernmost 
extension of the railway system, and the promotion of agriculture and colonization 
south of Valdivia (the Araucanian country), than in pastoral enterprise of the com- 
paratively restricted grass lands of Tierra del Fuogo or the Andine slopes east of the 
snow-line. The rising interests of commerce in the Pacific will also offer new open- 
ings to Chilian enterprise. Chile is a growing country. The pageantry of war and 
revolution has, we hope, passed from her for ever, and a new vista 0 |)enB before her. 
There may yet be a federation of the Spanish-speaking states of South America, 
which appears to some politicians to be the one thing necessary to relieve the vague 
but evei-perceptiblo shadow which creeps slowly southwards from beyond the 
equator. The diflSculty will be the flag. If that difficulty can be solved, there 
would appear to be nothing to prevent South America from competing with North 
America for the material wealth of the world. Mr. Scott Elliot’s book is well 
worth attentive study. It is always a matter of interest to inquire into the 
processes by which great nationalities are formed, and it is just this which is so 
excellently well told and so well illustrated. 

Pbiiu. 

‘Peru in 190G.’ With a brief historical and geographical skotoh by Alexander 
Garland, member of the Lima Geographical Society. Lima, 1^7. 

This is a folio volume in English, of 303 pages, prepared by order of Dr. Don 
Job6 Pardo, the accomplished and enlightened President of Peru. Mr. Garland’s 
well-written historical and geographical chapters also include very full information 
respecting the educational system and the institutions of the capital. The fourth 
section contains chapters on the agriculture, mining, manufactures, trade, and 
meauB of communication, on the currency, banking, finances, and the press. It is 
(luite a model for what such a report should be, and is well illustrated wHb portraits, 
views, and maps. 

GENERAL. 

FbAN^OIS COILLATID. 

‘ Coillard of the Zambesi. The Lives of Franqois and Christina Ooillard, of the Pa^is 
Missionary Society, in South and Central Africa (1858>1904).’ By C. W. Mackin- 
tosh. FfontUpieeey Mop, and 77 Jlluatraiiont. London : T. Fisher Unwin. 1907. 
Priae 16s. net. 

In the ranks of the great missionary pioneers in Africa, Fraxi 9 ois Coillai^ 
occupies a position midway between that of Robert Moflat and David Livingstone. 
No. I.- January, 1908.] h 
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TTfilike Mofikt, his life-work was not confined to one region, and, unlike Living- 
atone, he never merged the missionary in the explorer. His direct contributions to 
geographical knowledge were not very extensive, neither is his biographer con- 
cerned to set them forth ; Coillard’s own book, * Sur le Haut Zambdze * (English 
translation by the author of this biography, * On the Threshold of Central Africa '), 
contains more information on that subject than the volume under review. Never- 
theless, the life-story of a man who did much to give the map of South Central 
Africa its present political configuration cannot fail to appeal to other than purely 
missionary circles. Coillard was born in Asni^res-los-Bourges, Berry, in 1834, 
of a French Protestant family, and went first to Africa in 1857 as a missionary of 
the Soci^t^ des Missions de Paris. From that date until 1866 he was at work in 
Basutoland, and after an interval of two years, spent chiefly in Natal, he returned 
to Basutoland, where he continued his work of evangelization and civilization until 
1877. In that year he led an expedition (promoted by Basuto Christians, who 
desired to start a mission on their own account) across the Limpopo through Banyai- 
land, was taken captive to Lobengula’s kraal, and by the Matabele sent to Bochuana- 
land. Thenoe, in 1878, he journeyed to the Zambezi, and in 1884 he founded the 
Barotseland mission. In Barotseland he spent the rest of his life, and there he 
died in May, 1904. In his forty-seven years’ work ho had but two furloughs in 
Europe, each lasting two years. In 1861 ho was married at Capetown to Mias 
Christina Mackintosh, a lady of pure Highland blood, who, from that to the day 
of her death in 1891, shared all the joys and hardships of his journeys. Madame 
Coillard and a young niece who accompanied lier were the first white women to 
see the Victoria Falls. In his Banyailand expedition, and in various journeys in 
the upper Zambezi valley, Coillard broke now ground, while his investigations 
into the manners and customs of the Basuto and Barotse tribes yielded rich material 
to the ethnologist. The great influence which ho acquired with Lewanika and 
the Barotse in general was invariably used for the promotion of good government ; 
it may be said without exaggeration that Barotseland as we know it to-day is the 
work of his hand. To his statesmanlike advice is due the fact that that country 
was added to the British Empire without the firing of a shot, and it is also largely 
due to his wise counsel that the Barotse have remained i)eaceful ever since. 

Coillard throughout his life put his spiritual work first ; the spread of Christi- 
anity was hiB absorbing passion, and it is rightly enough that side of his work which 
Miss Mackintosh emphasizes. Her narrative, brimful of excellent stories and 
pertinent comment on political questions, has at times a piquantly ironical strain. 
It is a fitting memoir of a noble, an heroic figure. A word in praise of the photo- 
graphs should bo added. They illuminate the text. 

F. R. C. 


SHORT NOTICES. 

Europe , — ‘The Shaping of Lindsey by the Trent.* By F. M. Burton. (London ; 
Brown & Sons. 1907. Pp. xi., 69. Diagrams and Illustrations.^ This study 
of a characteristic district of England traces its condition through various i>eriodB. 
The writer shows how it is possible to distinguish four different islands in succession 
— those of the chalk, the oolites and the Keuper, and the more recent isle of 
Axholme; and how the Trent, during the first two periods flowing in its old course, 
during which it carved the “ gap ” at Lincoln, but subsequently captured by the 
Humber, had the strongest influence on their formation and shape. 

‘The Bernese Oborland.’ Vol. 8. By II. DUbi. (No. 11 of Conway and 
Ooolidge’s Climbers* Guides. London; Fisher Unwin. 1907. Pp. xxlv., 186.) 
This work, conveniently produced in the form of a note-book, with pencil and 
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sheets for memoranda, gives the necessary information as to olub-huis, routes, etc., 
in coimeotioD with the sport to which it is a guide. But as it gives elevations in 
metres and feet of every elevation within the area treated, and careful references to 
authoritative maps, it would form a useful source for the close study of the region. 

‘A Book of the Oevennes.* By S. Baring Gou]^. (London: John Long, 
1907. Pp. X., 308. Map and llluitrations.) This is a typically fascinating 
account of a few of the many imints of interest in the Chriously little-known 
country to the west of the Rhone. Clear description, geological and historical 
notes are welded into a readable whole by touches of personal narrative. There are 
many beautiful illustrations, though the map is a poor thing, and insists upon the 
Gulf of Lyons.*’ 

‘ Climatotherapy and Balneounerapy.’ By Sir Herman Weber and F. Parkes 
Weber. (London : Smith, Elder. 1907. Pp. 833.) Although this large volume 
deals with North African as well as European health resorts from the point of view 
of climate and mineral waters, it may be classified as European, as it is a third 
edition of * The Spas and Mineral Waters of Europe,’ considerably enlarged, under 
the editorship of Dr. F. Parkes Weber. Not only are there descriptions of a 
vast number of resorts, with the neorssary details concerning each, but a treatise 
on climatology from the point of view of health, while a number of other general 
chapters, a bibliography, and other features attest the complete and authoritative 
character of the work. 

‘The Netherworld of Mendip.’ By Ernest A. Baker and Herbert E. Baleh. 
(Clifton : J. Baker. 1907. Pp. xii. and 172.* Plans and Ulustrations.) Speleology 
must be a study of peculiar fascination, combining as it does a true sport and 
a true science, and pervaded as its pursuit is by mystery. To all whom these 
attributes attract, this must be an entrancing volume, and it will become a classic 
in the study of British caves. For the attention of the authors is given, not 
only to the caves of Mendip, but, in a few of the later chapters, to oaves in Derby- 
shire, Yorkshire, and Wales, and to the Mitohelstown caverns in Ireland. The narra- 
tive of their arduous journeys provides entertaining reading, and beyond this, the 
book gives evidence of the valuable new work they have done and are doing in a 
still almost virgin field of geography and geology. 

‘ Ball’s Alpine Guide, Part I. The Central (London : Longmans. 1907* 

Pp. zxviii. and 327. JIfaps.) This guide, bearing the honoured name of John 
Ball, is of course a re-issue. The new edition has been “ reconstructed and revised 
on behalf of the Alpine Club ** under the editorship of Mr. A. V. Valentine-Richards, 
who has been assisted by a band of competent contributors selected from among 
the clnb’s members. It appears to be all that a technical guide should be ; of great 
value, not to mountaineers only, but to all intelligent visitors to the Alpine region. 
The maps, which bear the imprint of Ludwig Ravonstein of Frankfort-on-Main, 
are with one exception on the soHd-oolour contour principle, and are among the 
best German work on this system we have seen. 

‘ Venice on Foot.* By Hugh A. Douglas. (London : Methuen. 1907. Pp. ix. 
and 422. Maps and Illustrations.) It is certainly not easy to walk in Venice 
without some guide, but this book should make it so, for directions are very care- 
fully given. Very close details are given with regard to buildings — sometimes 
rather baldly, so that one is tempted to wish that the space occupied had been 
otherwise utilized, although it is true that by no other means could completeness 
1)6 attained in so small a compass, for almost every house in Venice has its history. 

‘Cook’s Handbook to Norway and Denmark, with Iceland and Spitzbergen.’ 
(0th edition. London : Thomas Cook. 1907. Pp. 804. Maps^ Although this 

a well-arranged and useful guide, it still, in its new issue, exhibits certain 
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minor inaccuracies, which, however, appear to be mainly printers* slips. On some 
of the outlying districts, and on Iceland, the information, from the tourist*s xx>int of 
view, reads as somewhat immature, but on the familiar parts it appears sound. 

Asia. — * Across Persia.’ By E, Crawshay Williams. (London : Edward Arnold, 
1807. Pp. xii. and 348. Maps and Jllustrations.) This is a thoroughly enter- 
taining travel-narrative, which leaves vivid impressions of the Persian and the 
scenery of his country on the mind of the reader. Mr. Williams travelled from 
Bushire by Shiraz, Isfahan, Kashan, and Tehran to the Caspian coast, so his book 
is rightly titled. It is also notable for perhaps the most astonishing index-entry 
ever conceived, “ Author, the,’* it begins, " arrives in Persia,” and continues 
with practically an analysis of the whole book in three columns. 

* Murray’s Handbook for Japan.’ (8th edition. London : John Murray. 
1907. Pp. X. and 670. Maps.) This deservedly well-known guide has obviously 
been much improved in many respects. The introduction is admirably clear and 
concise. Special notice is merited by the maps, which bear the imprint of the 
Toyodo Engraving Office, Tokyo. Some of the detailed maps of small areas are 
beautiful work, and an interesting rainfall-map is included by permission of the 
Meteorological Observatory at 1’okyo. 

4/Woo. — ‘Murray’s Handbook for Egypt and the Sudan.’ (11th edition. 
London : Stanford. 1907, Pp. xiv., [170], 613. Maps.) A great deal of work 
has been carried out in the new edition of this guide, under the editorship of Mr. H. 
B. Hall — not only of revision of existing material, but of recasting and rewriting. 
The spelling of names has been brought more nearly within the bounds of ( onveu- 
tion — a desirable reform to a book of this character. The maps also have received 
careful attention. 

‘ Two Dianas in Somaliland,’ By Agnes Herbert. (London ; John Lane. 
1908 [stV], Pp, 306. Uluslrations.) This account of a shooting expedition by two 
ladies possesses' the interest attaching to an unusual proceeding, and those parts 
which deal with the chase are entertaining ; the general narrative in which they are 
wrapped up is less attractive. 

* W. Holman Bentley, d.d. : The Life and Labours of a Congo Pioneer.’ By his 
widow, H. M. Bentley. (London : Religious Tract Society. 1907. Pp. xx. and 
440. Map and Illustrations.) The career of the eminent missionary is well told, 
and nothing is more remarkable than to see laid down on the map the scope of his 
work and that of his colleagues. 

Oenerah — ‘ Peat : its XJse and Manufacture.’ By Philip R. Bjdrling and Frederick 
I'. Gissing. (London : Griffin. 1907. Pp. xii., 173. Illustrations.) This well- 
arranged handbook treats peat from the scientific and every economical point of 
view. Details are furnished as to the methods of working it for various purposes. 
There is a very full bibliography. In the first chapter the geograi)hical distribution 
of peat is briefly but clearly summarized. 

‘ Over-sea Britain.’ By E. F. Knight. (London : Murray. 1907. Pp. ix. and 324. 
Maps.) We have here a fair general text-book — “a descriptive record of the 
geography, the historical, ethnological, and political development, and the economic 
resources of the Empire ” — dealing with the British possessions in the Mediterranean, 
Africa, and America. A second volume is intended to cover the rest of the ground. 
Such works are by no means so numerous as to make another unwelcome. The 
topographical maps are, unfortunately, poor ; ignoring relief, they fail to illustrate 
one of the moat important features of the text. The latter is systematically arranged, 
and apparently well indexed. 
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EUBOPE. 

Colonization of Newly-formed Land by Plants. — This is a subject which 
is being studied in various quarters at the present day, and the results are likely to 
be of great interest from ‘the point of view of plant geography. An unusual 
op|X)rtunity for such a study has been 8ii])pUed by Lake Hielmar, in southern 
Bwedon, the level of which has, since 1882, been lowered by over 6 feet, with tho 
result that not only have considerable areas been laid bare round its shores, but a 
large number of now islands have risen above its surface. The new growth of 
vegetation on these was examined by botanists in 1886 and 1892, and has lately 
been carefully studied on the spot by Mr. Selim Birger, who has been able to bring 
out some interesting points by comparing his results with those of his predecessors. 
His observations were published at length in the Archiv fur Boianik for 1905, but 
have since been made more generally available by a short summary given in 
Enghr's Botanischen Jahrhuchern (voL 38, Tleft 3). Altogether twenty-nine 
islands have been formed, some at a considerable distance from any old land, 
but only sixteen attain any great size, though twenty reach a height above the 
water of feet and upwards. The observations are mainly oonoemed with 
phanerogams and vascular cryptogams, but the occurrence of some mosses and 
lichens was also noted. The progressive colonization of the islands is shown by 
the number of species recorded by the three different observers. Thus In 1886 
(four years from the first lowering of the level), 113 vascular plants were noted; in 
1892, 184 ; and in 1904, 202 ; and this in spite of the eventual disappearance of 
some of the earlier arrivals. It is an interesting fact that in the case of islands 
which have merely received an extension of area, the newly-formed portions seem to 
have supplied access for new Bi)ecieB, even to the older portions. Mr. Birger 
distinguishes between casual and constant or regular modes of dispersal, and shows 
that the latter is far the more important, as is proved by the wide diffusion over 
the islands of individual species. Of the factors of dispersal, the water is by fai 
the most effective. At times of high water, seeds or portions of plants are carried 
to portions of the islands which are dry at other times, and on the retreat of the 
water are retained by the existing vegetation as by a sieve. Parallel lines of such 
dehris are often formed, and on one of the islands the writer found thirteen speci- 
mens oiPicea exceha (Norway spruce) growing in a line on a bank so formed. The 
prevailing wind being from west to east, the current sots in the same direction, and 
the new arrivals establish themselves first on the west side of the islands. The 
part played by tho wind directly is of secondary importance, for on the newly 
formed islands there is nothing to retain objects brought by this means. Birds and 
man are both instrumental in introducing plants, the former in part through the 
material used for their nests. The height of the islands above the water is 
important in determining the rapidity of the process of settlement, some of the 
higher islands having gained over ssventy species in twenty-two years. After ten 
years plant formations already show signs of development, a series of zones sucoeed- 
ing each other from the shore to the centre of the islands. Young forest is already 
growing up towards the middle of the islands, the most common species being 
Betula verrwcosa, PopuluB tremula^ AlnuB glutinoBa, and Salix caprea, though 
fourteen different species in all are represented, including Pinus Bylveitris and Picea 
vxceha^ The trees, some of which have already reached a considerable height, show 
signs of spreading at the expense of the other formations, which is a reason of the 
dying out of certain species which had obtained'a footing. 
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Chaocei on the Baltio Coait of Bohleswig.^A careful study of the recent 
oeses and gains on the east coast of Rohleswigt especially during the period between 
1796 and 1875, has been made by Dr. G. Wegemann, who summarizes th*e results 
In Petermanns Mitteilungen^ Nos. 9 and 10, 1907, giving also a map on which the 
position and extent of the losses and gains are clearly laid down. The reason for 
not bringing down the comparison later than 1876 is that this was the date of the 
last cadastral survey of this region, and that no trustworthy observations of more 
recent changes are available. The basis of companson at the earlier date is supplied 
by the cadastral survey of northern Schleswig carried out between 1788 and 1800, 
records of which arc for the most part preserved. The accuracy of this earlier 
survey varies greatly in different parts of the area, and it is only in the case of 
Kjelstrup and Wilstrup that modern requirements can be said to have been fulfilled. 
It is, therefore, unsafe to trust to the accuracy of the results drained by a com 
parison of the areas given by the two surveys without closer inspection, but Dr. 
Wegemann thinks that where the error of the old survey does not exceed about 
0*6 per cent., we may admit differences of area of 100 square miles and over in the 
ease of units which do not exceed 1 hectare, though for larger units the difference 
obtained by comparison of the two surveys must bo proportionately greater to 
be accepted as trustworthy. Dr. Wegemann says that current ideas as to the con- 
ditions and causes of Changes on the German coasts are in many ways erronoous. 
Thus it is a mistake to suppose that the land normally gains in area, and that loss 
is confined to exceptional periods of storm. It is necessary to take into considera- 
tion the differences in geological structure and geographical i^ositiou between 
different parts of the same coast, for these play an important part in determining 
whether the coast-lino is advancing or recoding. Portions which arc favourably 
placed on the Whole may suffer from an exceptional storm, but rarely show a con- 
tinual loss. The high portions of the coast (known locally as hlint) are worn away 
both by atmospheric agencies and by the direct action of the waves, the latter coming 
into play almost exclusively during storms, and being most effectual where there is a 
wide sea-area in which to develop their force. While the exposed headlands are 
thus eaten away, the bays and inlets are filled up by the eroded material. Dr. 
Wegemann treats in detail of the coasts in question, describing the geological 
structure of the separate portions, and tracing the amount of loss and gain in each 
special case. His map brings out clearly the influence of exposure to waves, 
currents, etc., in determining the portions specially subject to loss, though it is not 
quite evident whether the currents shown by means of arrows actually exist, or 
are merely such as would give rise to the observed conditions. 


ASIA. 

Climbuig in Sikkim.— ^Tbe Indian newspapers contain an account of an attack 
on Kabru (24,016 feet) made on October 20 last by two Norwegian climbers, 
Messrs. Rubenson and Monrad-Aas, in which the summit ridge between the two 
peaks was reached at a point about 2.1,900 feet. The mountain was approached 
from the south-west by the Rathong valley and glacier. Snow and ice were met at 
18,000 feet. At 19,600 feet a camp was formed under “ the Dome ” of Freshfield’s 
map. At this point an ice-fall was encountered which was only rendered passable for 
coolies after five days of hard work with ice-axes. A camp was formed 21,500 feet 
above sea-level, on the upper snow-slopes visible from Darjiling under the crest of 
Kabru ; but this not proving high enough, a tent was moved up to 22,000 feet, where 
with two coolies the travellers passed the night ; temiierature - 29® Centigrade. 
Leaving the coolies in camp, the Norwegians started at 8.80 a.m. An icy wind 
impeded their progress and forced them towards the lower or north-east peak* The 
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climbing was fairly arduous, stops having frequently to be out, so that it >vas not till 
6 p.m, that they reached what had appeared to be the summit. They found a snow- 
ridgo some 60 feet higher beyond, to which they had not time to go on. Descending 
in the dark, one of the party slipped, but was held by his companion, and they 
regained camp in safety by moonlight. Mr. Monrad- Aas was somewhat severely 
frostbitten. Neither of the climbers suffered seriously from mountain sickness. 
They speak in warm termS of the behaviour of their coolies, in whose management 
they seem to have been exceptionally successful. We hope at a future date to 
give full details of this interesting exploit. The climbers’ route can be followed in 
detail on Signor Bella’s photographs. It does not coincide, except jjerhaps in the 
last climb, with that described by Mr. W. W. Graham, who approached the 
mountain from Alukthang, at its south-east base. 

Heights of Himalayan Peaks.-- It is generally recognized that the heights 
obtained by the Trigonometrical Burvey for the culminatmg summits of the 
Himalayas, by observations from distant stations, cannot be trusted to be minutely 
accurate by reason of the varying effects of refraction which came into play. The 
extent to which uncertainty may be duo to this cause when only long-distance rays 
are available is shown by C’olonel Burrard in the Annual JKeport of the Board qf 
Scientific Advice for India for 1905-00 (Calcutta, 1907), in the section dealing with 
geodesy. As is well known, the coefficient of refraction to be used in correcting the 
observed heights differs according to the altitude of the ^loint of observation, but w.e 
are still ignorant of the exact scale of such variation. In calculating the height of 
Kinchinjunga, Sir Andrew Waugh used a coefficient of ^*077, while in the case of 
Ka, Colonel Montgomery used ono of 0*047, the observations^in the former case having 
lieen taken from the plains of India, whereas in the latter they were taken from 
altitudes of 16,000 and 17,000 feet. But though there is no doubt that the 
coefficient used should be smaller for Ka than for Kinchinjunga, we cannot yet say 
whether the above diUVronce was or was not too great. If the coefficient were the 
same in the two cases (whatever its amount), Kinchinjunga would be the higher of 
the two peaks, so that it cannot be said with certainty that Ka is the higher, as is 
indicated by the figures adopted by the Survey. Again, the height of Mount Everest, 
as given by the mean of six observations from the plains, is 29,002 feet (the range 
of variation in the individual results being only 36 feet). But when observed from 
the Darjiling hills, the mean, as deduced from six observations, becomes 29,141 
feet, the coefficient of refraction being assumed as 0*06, instead of 0*07, as in the 
former case. Here again the range of variation is very small — only 17 feet. 
Colonel Burrard uses an ingenious method of testing the relative suitability of the 
possible coefficients of refraction in the cose of certain peaks. Thus for Nanga 
Parbat he has calculated the range of variation in the values obtained from eleven 
different stations, according as the coefficient employed varies from 0’04^to O’lO, and 
finds that such range is smallest (125 feet) for the value 0*06, while for the value 
OTO it amounts to as much as 1028 feet. The mean obtained for the height of 
Nanga Parbat, with the coefficient 0'05, is 26,676 feet, or very near that adopted by 
Montgomery (26,620 feet), which results from the adoption of a general coefficient 
of 0*067. By a similar method Colonel Burrard finds that the accepted height of 
Dhaulagiri (26,796 feet) is probably too low. This method must not, of course, be 
trusted too far, as we are not justified in assuming the same coefficient to be applic- 
able to each observing station. It is proposed to persevere with the observations, 
as better results may be expected from a long-continued series. 

Kosloff*! Hew EzpeditioXL. — Our Hon. Corresponding Member, Colonel J. de 
Bhokalsky, sends us some details regarding the new expedition to Central Asia 
organized by the Imperial Bussian Geographical Society, which was just starting 
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when he wrote. It is, like the last, under the command of the oxiKjriencod traveller 
Colonel P. Kozloff, well known for the part which he took in the expeditions of 
PrjovaUky, Petzoff, and Roborovsky, and for his own great journey in Eastern Tibet 
as commander of .the last expedition sent by the society. The new expedition has 
as its object the exploration of Southern Mongolia, the (JJstrict of Kuku-nor and 
western slopes of Nan-Shan. Kiakhta is chosen as the starting-point. Thence the 
expedition will travel to Urga and to Din-yuan- in, crossing the Gobi by a route 
somewhat to the east of that of the last expedition in 1899-1901, and making some 
small digressions in order to explore the chain of liet-khara-narin-ula. At Din- 
yuon-in the base of the expedition will be established, and a regular meteorological 
staiinn arranged for a year. From this point a journey will be made to the Gon-ja, 
the land of Bad an g- Jar eng, and thence southward through the Nan-Shan chain 
to lake Kuku-nor. Other journeys will be undertaken from the base in the 
direction of the Alashan range and Ordos. The great basin of Kuku-nor will bo 
explored as completely as possible, and for this jmrpose the expedition is supplied 
with thermometers, sounding-machines, and other instruments. It also possesses a 
small boat. From Kuku-nor the expedition will proceed by way of Lan-chou-fu to 
Din-yuan-in, and thence north in the direction of the Russian frontier. It will 
probably occupy one and a half or two years. A young geologist of the University 
of Moscow is attached to the expedition, which consists in all of some twelve or 
fourteen members. 


AFRICA. 

The Volcano of Alid, Eritrea. — As in other ])artB of East Africa, the great 
trench or rift-valley which skirts the eastern edge of the Abyssinian plateau is 
marked by the evidences of volcanic activity, some of it persisting to the present 
day. Almost at the northern extremity^ of the zone of depression occurs the 
volcano of Alid, which, though known of vaguely for some years, has only lately 
been examined with any care by the Italians, An ascent of the volcano was made 
early in 1906 by Profs. Dainelli and Marinelli, who describe its physical features 
and relations with the surrounding country (which shows other traces of volcanic 
action) in the TUviata Oeogr a Jica Italianay June and July, 1907. The mountain, 
which reaches an altitude of 910 metres (2985 feet), and blocks a great part of 
the trough from which it rises, lacks the conical characteristic of volcanoes, its 
principal crest forming an elongated ring, within which a well-marked farrow runs 
from south-west to north-east, or at right angles to the direction of the trough. 
Within this ring, towards the western end of the enclosed space, is a great crater, 
over half a mile in diameter, with walls of some 350 feet in height. The Italian 
ofiBcial map is incorrect in marking a second crater further east. Fumaroles occur 
both inside the crater and elsewhere on the mountain, but the vapours which 
escape are almost entirely wanting in the chlorine compounds which are so 
abundant in the case of the Italian volcanoes. The outer slopes descend somewhat 
abruptly to the base, which is of small relative extent, this peculiarity in the 
contour being, perhaps, due to the small amount of precii)itation in this region. To 
the north and to the south n vast lava-plain extends, and from its surface a large 
number of small cones and craterlets rise, which seem to he arranged more or less 
in lines, but have no apparent relation to the main volcano. The writers think 
that they are the outcome of a later period of volcanic activity, and that the lava 
which forms tlie plain has been derived from these vents rather than from the 
main volcano. They were not able to study the geological structure of the latter 
with any minuteness, but think that its base is in part composed of crystalline 
rocks, though trachitio and basaltic materials seem to form a larger part of it. 
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In the November number of the same journal Captain Tancredi reports an eruption^ 
in June, 1907, of the peak of Afdera, on the Abyssinian side of the frontier in about 
13° 15' N. 

The New Franco-Liberian Frontier, negotiated between tlie President of 
Liberia (on his recent vialfc to Europe) and the French Government, will run as 
follows; “Starting fiom the point on the frontier of the British colony of Sierra 
Leone whore the river Moa or Makona crosses that frontier, the Franco-Liberian 
frontier shall follow the left bank of the rivci Makona up-stream to a ^loint 6 kilo- 



metres to the south of the town of Bofosso. From this point the frontier shall leave 
the line of the Makona and be carried in a Bouth-easterly direction to the source of 
the most north-westerly affluent of the Nuon river or Western Cavalla. This line 
(shall b 3 so drawn as to leave on the French side of the boundary the following 
towns : Kutumai, Kisi Eurumai, Sundibil, Zuapa, Nzibila, Koiama, Bingwedu, and 
Lola, From the north-Westernmost source of the Nuon, the boundary shall follow 
the right bank of the said Nuon river down-stream to its presumed contiuence with 
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the OaTalla, and thencefor\vard the right bank of the river Oavalla down to the sea. 
If the ultimate destination of the Nuon is not the Oavalla river, then the boundary 
shall follow the right bank of the Nuon down-stream as far as the town of Tuleplan. 
A line shall then be drawn from the southern outskirts of the town of Tuleplan due 
east to the Cavalla river, and thence shall follow the right bank of the Cavalla 
river to the sea.” It has been generally assumed that the Nuon flows into the 
Cavalla, and in any case, it flows in the lower part of its course very near to the 
north- westernmost bend of that river ; but it is now believed to be the upi>er 
St. John’s river (see below). Tul^lan is in about lat. 6° 50'. The river Makoua 
takes a much more northerly course than has hitherto been estimated. The river 
Nuon is also situated 20 or 30 milhs further to the east than it is put on English 
maps, and the Cavalla also takes a more eastern course. Consequently, the 
territory of Liberia as thus demarcated is rather larger than it would appear on 
the uncorrected English maps at the present date, many of the recent French 
surveys not having been published. The accompanying' sketch-map shows pro- 
visionally the course of the frontier, which cannot be laid down exactly until 
surveyed on the spot. The Franco-Liberian Delimitation Commission is starting 
work very shortly (during the coming dry season). The principal Liberian repre- 
sentative will be a distinguished Dutch surveyor and explorer, who will bu 
assisted by an officer of the Dutch navy. He will probably be accomj'anied by 
one or two Liberian colleagues already trained to geographical work. It may be 
mentioned, in this connection, that the correct spelling of the name of the river 
which hounds Liberia on the east is Cavalla^ not Cavally. This last form has 
only recently come into use by an American corruption of the older form. Cavalla 
was a name applied to the river by the Portuguese in 14B0 (approximately), and it 
means “ Horse mackerel.” This fish swarms in certain seasons at the Cavalla bar. 

Surveys in Liberia. — With reference to the question of the Liberian frontier 
above referred to, wo have been informed that the recent surveys of Messrs. Parkin- 
son and Owen and of Messrs. Byrde and Leighton, in the service of the Liberian 
Development Chartered Company, have considerably altered the inner geography 
of that land. (Mr. S. Owen was trained under Mr. Beeves of the Royal Geographical 
Society before goiug to Idberia.) According to Messrs. Parkinson and Owen, the 
main stream of the St. Paul’s river comes much more from the east than was 
supposed. According to Mr. Byrde, the Nuon river is really the upper St. John’s, 
which enters the sea at Grand Bisa ; while according to Mr. Leighton, the upper 
Cavalla does not take such a considerable bend to the west as had been conjectured 
by the French explorers. 

The Niger ia-Kameruu Boundary. — The delimitation of the southern section 
of this boundary, from Yola to the Cross river, one of the last West African 
boundaries to be taken in hand, is now being carried out by a mixed commission 
under Major Whitlock (on the British side) aqd Captain Haring (representing 
Germany). The commissioners met at Nassarawa in September, 1907, and work 
was at once commenced. As the work of delimitation on the northern frontier of 
Nigeria has also been in progress for some time, the whole of the boundaries of the 
territory will soon be definitely fixed. 

Captain Lenfant’s Expedition to the Southern Shari Basin.— Further 
particulars of the work accomplished by this expedition (Journal, vol. 80, p. 440) 
are given in the November number of La Qeographie, accompanied by a sketch- 
map showing the network of routes traversed by the various sections of the 
expedition. The area covered by them extends from Forth Archambault on the 
Shari, in the north-east, to Carnot on the south- wjst, between which extreme points 
a belt of country varying from JOO to 200 miles in width has been examined with 
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unusual thoroughness. AIL the main outlines of the hydrography have been 
brought to light, and the importance, in the Shanri system, of the Warn, or Worn, 
has been fully established. It forms the upper course of the Bahr Sara, as was 
virtually proved some years ago by the expedition of M. Bernard {JounMkl^ 
vol. 17, p. 306). This traveller suggested that the Bahr Sara (the existence of 
which M. Maistre was tlje first to bring to light), might be considered the 
main headstream of the Shari, and this is borne out by the measurements at 
the confluence carried out by members of Captain Lenfanfs expedition, which 
showed that the volume of the Bahr Sara was, at the time of measurement, 
more than twice that of the eastern headstream. The Wam-Bahr Sara is now 
known from its source to its mouth, and its fiiain tributaries have also been 
mapped. Whilst its lower course, to a little above the confluence of the Fafa (right 
bank) is navigable, the upper course is ^ obstructed by rapids as to be quite 
impracticable. The discovery of the Pendo, one of the two principal headstreams 
of the Logone (the other being the Mamberc), has already been recorded in the 
Journal^ as well as the opinion of Captain Lenfant that it will supply the best 
route from Carnot to Lake Chad. During the prosecution of the work of the 
expedition, one of the parties met with some difficulties through the hostility of the 
Mbakas, a race of cannibals, who kept up their attacks for a week, but otherwise 
peace seems to have been maintained with the natives. 

Kyasaland. — By an Order in Council of July 6 last, published in the London 
Gazette for September 3, the British territory hitherto known as the British Central 
Africa Protectorate will in future be styled the Nyasaland Protectorate. The title 
of the Commissioner is also changed to that of Governor, whilst executive and 
legislative councils are established. Sir Alfred Sharpe has been appointed the 
first governor. 

AMERICA. 

Mining in British Colombia. — From the official report of the mining operations 
in British Columbia for the year ending December 31, it appears that the total 
production for that year amounted to the value of $24,930,546, 11*2 per cent, over 
that of 1905, 31'6 per cent, over that of 1904, and 42’8 per cent, over that of 1908. 
To the total production of 1906, copper contributed $8,288,565 ; gold (placer and 
lode) $5,679,039 ; coal, $^,561,909. British Columbia’s production of copper in 1906 
far exceeded that of all the rest of the Dominion, which amounted to but $2,318,095. 
Much more still did its gold production exceed that of all the rest of the Dominion, 
except Yukon territory, which slightly exceeds it. Its lead production, again, 
amounted to nearly twenty-four times that of the rest of the Dominion. Its cool 
production for 1906 — nearly two- seventh of that of the Dominion— is the highest 
on record for any year, exceeding that of 1906 by the value of $398,973. The 
total mining pre^uotion for all years up to and including 1906 amounts to 
$273,643,722, gold standing first, and coal and coke second. The oollieries of 
British Columbia are at present, and expect to continue for some time to come, 
pressed by more orders than they can answer, a stringency attributed chiefly to 
scarcity of labour. The only coalfields actually producing coal are the Vancouver 
island coalfield, on the east coast of Vancouver island, and the Crow’s Nest pass 
coalfield in the extreme south-east of the province, on the west slope of the main 
range of the Hooky mountains. The gross amount of coal mined in the Province 
u 1906 was 1,899,076 tons, or 73,244 tons more than that of 1905. Some 381,773 
tons of this cold were manufactured into coke, of which there were produced 199,227 
tons. Of this output of coal and coke, 681,889 tons of coal were sold for con- 
sumption in Canada, and 679,829 tons for export to the United States. Though 
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iiot yet producing coal in the commercial sense, properties in the Nicola valley are 
being oi^ened up systematically since the completion of the railway from Spence’s 
Bridge to the Nicola coalfield. A seam of coal (> to 8 feet thick has been opened 
up by the Nicola Valley Coal and Coke Co., and it is expected that the property 
will be shipping coal in JH07. The Pacific Coal Co. at Hosmer, on the Pacific 
railway, has also begun active operations. The Report, including special district 
reports, is illustrated by diagrams, plans, and plates, a map of Columbia, and a 
geological map of Graham island. 

The International Boundary West of Lake Superior.— In a communication 
to Sdcnce for July 19 last, Mr. 11. N. Winchell calls attention to some early maps 
of the region between Lake Sii[)orior and the Lake of the Woods, as showing that 
the international boundary as finally drawn in 1812 gave to Canada a considerable 
area (some 2500 square miles), which would have formed part of the United States 
had the intentions of the negotiators of the original treaty of 1783 been adhered to. 
As is well known, the eventual and existing boundary follows an arbitrary and 
unnatural direction in crossing the Lake of the Woods, in order to pass through 
what was accepted in 1842 as the north-west angle of the lake, and it is commonly 
hold, in this country at least, that Canada was the loser to a small extent by this 
deviation of the frontier from a common-sense line. But Mr. Winchell points out 
that there were two or more distinct water-routes from Lake Superior to the Lake 
of the Woods, and he holds that the intention in 1782-3 was that the most 
northerly of these should be followed, and that the line should bo carried, not 
to the point eventually agreed upon as tlie north-west angle of the Lake ot tlie 
Woods, but farther north, to its outlet at Rat portage, as shown in an English 
map published by Laurie and Whittle in 1794. The acceptance of the more 
southerly line he attributes to the inadvertence of the American Commissioners 
in 1842. It may be remarked, however, that, whatever was the intention of the 
treaty of 1733, there was an obvious fairness in carrying the line farther south, 
inasmuch as the outlet of the Lake of the Woods was supposed at the time to lie 
farther south than subsequently proved to be the case. And it is by no means 
certain that Mr. WinchelTs contention is correct, for it is not borne out by the 
map in Kitchen’s atlas, whicii laid down the boundary-line in the very year 
of the original treaty, 

The Discovery of San Francisco Bay is the subject of a careful mono- 
graph (San Francisco, 1907) by Dr. George Davidson. Ransacking all available 
sources, the monograph brings to bear on the documentary evidence, obscured in many 
parts through alteration of local nomenclature, inadequate description, and inaccurate 
determinations of latitude, the searchlight of familiarity with the coast-line traversed 
— its every cliff, islet, rock, and headland, its forest, timber patches, and old Indian 
trails — familiarity acquired by forty-five years’ geodetic and geograjihical work 
on the seaboard. The monograph includes a history of Spain’s heroic efforts to 
reconnoitre the coast from Cape San Lucas northwards, and comprises passages, not 
only of geographical, but also of human interest. The following are events in 
the earlier history of the north-western seaboard exploration : Cortes delineated 
the east and west shores of the Mare Californim, but by 1536 the exploration of the 
Pacific had reached no higher than Ca]^ San Lucas. In 1639 UUoa reached Cabo 
del Engano, in 29° 66' N. On September 28, 1542, an expedition under Cabrillo 
discovered San Miguel, now Sin Diego, bay. Driven off Point Conception, 
the expedition anchored on the north shore of San Miguel, the westernmost 
of the Santa Barbara islands, at a port called by them Port PoBsession. On 
November 14 they sighted the mountain massif (2200 feet) overhanging Fort 
Ross (38° 3L N.), but advanced no farther, 'hhis landfall, 76 mUes ndrth-West 
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of tho OoldoQ QoitO) thoy DAinod El Csbo d6 Pinos* Probcibly thoy ftlso ssiw 
King Peake, in 40® 9'. On their retreat they discovered (November 10) ^he 
gulf of the Farallones, just missing the Golden Gate. This gulf, measuring 1200 
square miles, they called “ Bahia de los Pinos.*’ Oabrlllo and Ferrer, his pilot, 
were thus the first Europeans to see the hills of San Francisco and the islands 
of the two groups of the Farallones. Making another attempt northwards, in 
1643, the vessels reached Fort Uosp, and i^robably saw as far north as Point 
Arena, in 38® 67'. On January 17, 1679, Drake sheltered in Drake’s bay, oast 
of Point Keyes, taking possession of the country, which he named New Albion. 
Under the stimulus of Drake’b and Cavendish’s exploits, CarmeRo, commanding the 
galleon San Augustin, made (end of 1595) the latitude of Point Keyes, but, driven 
ashore, the vessel was totally wrecked. Next, Vizcaino reported the discovery 
(December 16, 1602), of a port in 37® N., w'hich ho had given the name Monterey. 
Vizcaino’s thirty-two reconnaissance-sketches, hidden for two hundred years, were 
exhumed in 1802. They give no sign of the Goldm Gate. Bolinas point, how- 
ever, is named after Vizcaino’s ]dlot. Then, after SiMuiish exploration had been 
suspended for 165 years, the Portola land exi)oditloQ of 1769, not finding Vizcaino’s 
“famous port” in 37°, discovered tho south-eastern part of the Bay of Sail 
Francisco, but nut tlie Gkildeii Gate, which was first eighth by the Fages Expedition 
of 1772. Prof. Davidson traces the early stages of settlement on the site of San 
Francisco. 


AUSTBALABIA AITB PACIFIC 1BLAKD8. 

The Highest Summit of Tasmaiua.— The highest point in the Ben Lomond 
range, in north-eastern Tasmania, has hitherto been supposed to be a station of the 
Trigonometrical Survey at the southern end of the range, the height of which was 
fixed by the Survey as 5010 feet. It is possible, however, that a point near the 
northern end, not fixed by the survey, may be still higher ; and some provisional 
observations with a view to settle the point have been made, at the instance of 
Colonel Legge, by Messrs. Gihlin and Piesso, who submitted the results to a meeting 
of the Royal Society of Tasmania on Juno 11, 1907. The observations, made in 
1906 and 1907, are not such as to give a final result, being made by aneroid, con- 
trolled by a rough measurement with an Abney level. But as tho observations 
were several times repeated, care being taken on each occasion to use the mean of 
ascending and descending readings of the aneroid, and to make allowance for the 
barometrical conditions at the same time, the probability seems to be that the 
result is fairly accurate, especially as the observation with the Abney level con- 
firmed the determination by the aneroid, tho height given in each case lying between 
5100 and 6200 feet. The northern summit of the range (for which the name 
Legge’s Tor is proposed by the authors of the paper) may tlius he the culminating 
summit of Tasmania, Cradle mountain, the height of which is stated on the maps 
to be 5069 feet, being in this case the second highest. Messrs. Gihlin and Piesse 
hope to settle the point by triangulation during the present year. 

orazBAL. 

Geographical Boundaries. — A thoughtful and suggestive paper under this 
title, contributed by Miss E. C. Semple to the Bulletin of the American Geographical 
Society for July and August lost, forms an interesting complement to Lord Ourzon’s 
lecture on frontiers, referred to in the December number of the Journal. While 
the latter was largely concerned with modern political frontiers and the more or 
less artificial conditions govemiog them, Miss Semple applied herself rather to the 
natural laws which determine the evolution of boundaries in the earlier stages of 
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hnman society. The paper forms bat a chapter of a more elaborate work on the 
* Influences of Geographic EuTironmenV the appearance of which the author's 
special competence to deal with such a subject leads us to anticipate with much 
interest. The key-note of the present chapter is the zone-like, fluctuating character 
of natural boundaries as opposed to the hard-and-fast lines which may eventually 
be developed from them or arbitrarily laid down by political agreements. This 
same character is to be traced in geographical boundaries of all kinds, whether 
marking the distribution of natural phenomena — such as forest or prairie, perpetual 
snow, and the like— or concerned with the mutual relations of mankind. “ The 
habitable area of the Earth everywhere shows its boundaries to be peripheral 
zones of varying width, now occupied and now deserted, protruding or receding 
according to external conditions of climate and soil, and subject to seasonal change.” 
The boundaries of race and state which are subject to greatest fluctuations are 
those which are determined by the resistance of other peoples, anything which 
increases the expanding force of the one being registered in an advance of its 
boimdary and a retrusion of that of its neighbour. The more aggressive people 
throws out long streamers across the debatable zone, and its advance is helped on 
by the formation of ethnic islands beyond the base line of continuous settlement. 
Narrow straight boundaries point to an equilibrium of forces, and are foimd in old, 
thickly popiilated countries, while the wide, ragged border zone belongs to new and 
especiily to colonial peoples, being most irregular where a superior intrudes upon 
an inferior people. The tendency to excessive expansion by following lines of least 
resistance is especially characteristic of primitive and nascent peoples, and natural 
boundaries which set bounds to this expansion, such as mountain, sea, or desert, 
are of far greater importance for such peoples than for more fully developed ones. 
All natural features which serve to check or retard expansion tend to become racial 
or political boundaries, and all present a zone-like character, a frontier wilderness 
being again and again found to separate neighbouring peoples, sometimes as a 
result of formal agreement. Such border wastes are sometimes, however, occupied 
by alien races, whether too insignificant to arouse the desire of conquest, or powerful 
enough to take advantage of the favourable conditions of life sometimes offered. 
Even when the nicely determined political boundary has been evolved out of the 
wide waste zone, it is still encased in a zone of contact wherein are mingled the 
elements (especially the ethnic ones) of either side; and such a border zone of 
assimilation has a particular significance as preparing the way for the advance of 
the state boundary from either side. The influence of a border situation in various 
other directions (such, c.y., as in that of favouring political autonomy) is also traced, 
and a wealth of illustration supplied from actual instances, for which, however, 
reference must be made to the original article. 

An TJndescribed Map of Visoonte Maggiolo.— Among the many little known 
maps that have been brought to light of late years, especially in the Italian 
libraries, is one of Visoonte Maggiolo now in the Biblioteca Pedericiana at Pano, 
to which it was presented by its former owner, Cav. Luigi Masetti, in 1862, but 
which had not become generally known to students until the present year. It has 
now been described in the November number of the BoUetino of the Italian 
Geographical Society by Prof. S. Crin5, a well-known student of the history of 
cartography. The map embraces the whole of the world as known in the early part 
of the sixteenth century, and hears the legend : “ Ego Vesconte do Majollo compoxui 
anc cartam de anno dni 154 (stc), de viii. juni in civitatem Janua.” It is drawn on 
parchment, and measures feet in length, the scale working out as just 1 : 
20,000,000. Prof. Orinb says that the map shows a good knowledge of the results of 
the new discoveries, and be specially praises the portrayal of Africa and the new 
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world, though he is hardly happy in his reference to the delineation of the Nile 
and the mountains of the Moon (evidently after the Ptolemaio model) as an instance 
of the up-to-date 'character of the map. As a rule, the coasts and islands are 
represented, but not the mountains or rivers (except the Nile), while perspective 
views of the cities and ports are given, with the flags of the various nations, as well 
as the Pope’s line of demarcation between the spheres of Spain and Portugal. The 
place-names are written in various directions, but the most important are all to be 
read with the south at the top of the map, as was often the case at the time. In 
the centre there is a small circular inset, giving a general representation of the 
world, which is reproduced by Prof. Crin6. Owing to the obvious omission of a 
cypher from the date, this cannot 4 be determined with certainty, but if, as Prof. 
Crinh plausibly suggests, the map is that known to have been made in 1634 for 
the historian Lorenzo Lomellino, the misarng figure cai de restored. The proba- 
bility is strengthened by the fact that no other known map by Maggiolo shows in a 
single sheet the whole known world, as was to be the case in that made for 
Lomellino. 

A Cartographical Monthly. — We are pleased to leam that the firm of Justus 
Perthes of Gotha have decided to commence the issue of a new monthly publication, 
intended to supply information on new publications in the field of cartography 
throughout the world. It will form a supplement to reitTmanns MUteilungtn 
under the title Kartographischen Monatshericht^ and will be edited by Dr.] H 
Haack, whose previous services in a somewhat similar field, both aa editor of the 
Oeographeri’Kalendar and as a collaborator in the Oeographisches Jahrbucht are 
substantial proofs of his competence for the work. It is intended to give the new 
publication the widest possible scope, by reporting exhaustively, not only on new 
maps (whether issued by governments or private firms), hut on all publications 
dealing with cartography in its widest sense. The now venture, which should 
prove of the greatest value to all geograx)her8, will realize one of the most important 
objects of the proposed '* International Cartographical AssociatioD,” the desirability 
of which has been repeatedly urged, especially by the late General von Tillo, at 
the meetings of the International Geographical Congress, though little progress has 
been made towards the practical realization of the idea. 
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Sir James Heotori X.C.M.O., F.R.8- 

The late Sir James Hector, formerly D^jeotor of the Geological Survey of New 
Zealand and a Gold Medallist of thia Society, whose death occurred at Petono, near 
Wellington, on November 6 last, belonged to a school of scientific students which 
the expansion of knowledge and the growth of specialization are fast tending to 
destroy. Though first and foremost a geologist, he was esseotially an all-round 
student who took the whole realm of natural science as the field of his inquiry. His 
earliest associations were with the law. He was bom at Edinburgh on March 16, 
1834, the Bon of a Writer to the Signet, whose skill in reading ancient black-letter 
manuscripts of Scottish legend and history had often been exercised for the benefit 
of Sir Walter Scott. He himself, leaving school at a comparatively early age, 
nerved for a time in his father’s office, and then was articled to a leading actuary 




112 


OBITUARY. 


ipL the city. His bent for scientific study had, however, already begun to show 
itself, and was cultivated by attendance at the university classes. Here his 
industry and talents speedily brought him to the front, and finally he entered 
the university school of medicine, and, passing through, took his full M.D, degree 
at the early age of twenty- two. 

A brief period, during which he acted as assistant to Sir James Simpson, was 
terminated by an offer which he received from Sir Roderick Murchison, acting on the 
recommendation of the university authorities, of a post as surgeon and geologist to 
the Government expedition under Captain John Palliser for the exploration of Western 
Canada. In this expedition, the despatch of which, in 1867, was largely due to the 
representations of the Royal Geographical Society, of which Sir Roderick Murchison 
was then President, young Dr. James Hector greatly distinguished himself. He took 
a leading part in the scientific work of the expedition, and carried out extensive 
explorations among the Canadian Rockies, discovering five passes, of which one, the 
Kicking Horse pass, is that by which the Canadian Pacific Railway now crosses the 
range. He traversed the auriferous valleys of British Columbia, visited the high-grade 
bituminous coal-area along the eastern shores of Vancouver island, and afterwards 
passed south through the mining regions of California and Northern Mexico before 
returning home by way of Panama and the West Indies. 

Almost immediately after bis return and the preparation of his reports on the 
scientific work of the expedition, Dr. Hector was offered the choice of geological 
appointments for which Sir Roderick Murchison had been asked to recommend 
candidates, one in Kashmir, and the other as geologist to the Provincial Govern- 
meut of Otago. He accepted the latter, and went out to New Zealand in 1801, 
about the time of the discovery of the Otago goldfields. During the next three 
years he was busily engaged in the exploration of the province, and did particularly 
good work in ojming up practicable routes through the mountains between the east 
and west coasts of South island. In 1804 an account was road before the Society 
of one of his expeditions to the west coast of Otago, resulting in the discovery of a 
low pass from Martin’s bay to Lake Wakatipu. What, however, first brought Dr. 
Hector prominently to public notice in New Zealand was his work as Government 
Commissioner for the Dunedin Exhibition of 1866, for the purposes of which he 
made a general tour through the colony. The gifts of organization he then dis- 
played were afterwards utilized on several occasions, when he was called on to act 
as New Zealand Commissioner at exhibitions in Philadelphia (1876), Sydney (1879), 
Melbourne (1880 and 1888), and at the great Indian and Colonial Exhibition in this 
country in 1886. 

■ Early in 1865 Dr. Hector was appointed Director of the Geological Survey of 
New Zealand, a post he held for just forty years. In this capacity, and as curator 
of the New Zealand museums, lie did admirable work in placing knowledge of the 
structure and mineral wealth of the Dominion on a sound scientific basis. In 
addition to the annual rej)orts of the Survey, numerous papers embody the results 
of his geological researches. In particular, he drew up, in 1866, the first general 
report on the coal-deposits of New Zealand, and of a more general character may 
be mentioned his * Handbook of New Zealand.’ He also took a keen interest in the 
collection of meteorological data, and was actively associated with the organization 
of the Botanical Gardens at Wellington. But j^erhaps in nothing was the wide 
range of his scientific sympathies and activities more prominently displayed than in 
connection with the New Zealand Institute, which, dating from 1868, embraces 
philosophical societies in various centres in the Dominion. Of this he acted from 
the commencement as manager, and edited with marked ability the voluminous 
Tramaciiom of the Institute. In 1885 he was elected Chancellor of the New 
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Zealand Unive^ty, and continued in office as Ohanoellor or Vioe-OhanceUor till 
1903. 

Many honours were showered on Sir James Hector in recognition of his scientiflo 
attainments and varied services to the empire. He was a member of numerous, 
learned societies in Europe, America, and Australasia. Of this Society he was a 
Fellow from 1861 to 1890, and in 1891 was awarded the Founder’s Medal “ for the 
services rendered by him to geography by his papers on British North America and 
New Zealand.” In 1866 he was elected a Follow of thi^ Royal Society, and in 1876 
was awarded the Lyell Medal of the Geological Society; In 1874 ho received the 
Order of the Golden Grown from the German Emperor, i&d iu the following year 
was appointed a Companion of the Order of St. Michael and St. George. He was 
promoted to be Knight Commander in 1886. 

Major-General Sir H. E. 0olvile» E.C.M.G., C.B. 

We regret to announce the death of Major-General Sir Henry Col vile as the 
result of a motor-bicycle accident at Frimley on November 24. In the course of a 
long and distinguished military career, Sir Henry Oolvile saw a good deal of active 
service, mostly in various parts of Africa. Two journeys which he undertook in a 
private capacity at an early stage of his career are also of some geographical interest. 
In the closing weeks of 1879 and the early days of the following year, he travelled 
over the little-known route between Fok and Ujda, publishing an account of his 
exi>erience8 under the title, * A Ride in Petticoats and Slippers ’ (1880) ; and in 
1883, after a jieriod of staff service in Cape Colony, made a route survey of the 
country between the head of the Gulf of Suez and the head of the Gulf of Akabah, 
and from the latter point up to the neighbourhood of the Dead sea. This latter 
journey he described in a volume entitled *Tho Accursed Land ’(1884). The 
next few years were occupied in active service in the Sudan campaigns, of which 
ho was selected to write the official history, published in 1889. It was during these 
years that he gained the Companionship of the Bath. After participating in one 
of the Burma campaigns, he was called to Africa to assist in laying the foundations 
of British rule in Uganda. For a time he was Acting Commissioner, and directed 
the military operations against Kabarega, King of Unyoro. He himself personally 
covered the country between the northern end of the Victoria Nyanza and the 
Albert Nyanza, and received, in recognition of his services, first the C.M.G. and 
tlien the K.C.M.G. Order. Another sprightly volume from his pen, ‘The Land of 
tlie Nile Springs,’ described his experiences during this [)eriod. At the beginnidj; 
of the South African war, Sir Henry Colvile coiumauded the Guards Brigade and 
later the 9th Division, and the controversy to which his conduct ot the operations 
entrusted to him gave rise no doubt embittered the closing years of his life, Sir 
Henry became a FeUow of the Society in 1892. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

Second Meeting^ November 26, 1907. — The Bight Hon. Sir Qeokqe T. 
Goldie, k.c.m.g., d.c.l., ll.d., f.r.s.. President, in the Chair. 

Elkotionb, — Jarrm Bond Ainsworth ; Samuel Aitken ; Geoffrey Archer; Paul 
^ Baker ; Rev, Joseph Barker^ Af.A., D.D, ; Bis Honour Judge J, W. Barth ; Ralph 
Dolby Belham; Bertrand Fangeres Bell; Leonard A, Bethell; William 
No. I. — January, 1908.] ^ 
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Battlescombe Bishop ; Cyril Bowden; Percy Bramley ; Charles Churchill Branch ; 
Henry William Bush ; Befior Don Quillermo B. Calderon ; Samuel William Cart- 
wright ; Maurice Case nave; Captain Lionel Evdyn Oswald Charlton, D. 8.0. (^AOth 
_ Lancs* Fusiliers) ; George Qharlwood ; Alexander Smith Cochran ; Frederic Aher- 
nethy Coleman ; John Wallace Collett^ M.D.; J. C. Bowen CoUhurst ; Clive Foster 
Cooper; Walter William Corner; Qeorge Phillip Douhtte; B. B. Dunwoody ; 
Joseph Patrick Fagan; Major Geoffrey Fcilding, C.G., D.S.O.; W. B- Feldt- 
mann ; lialph Wickham Flower; Harry Haltou Fox {ll.B.M. Consul, Ichang); 
John Arthur Freeman; J. F'rcundlich ; Commander Cyril Mouhlen Fuller, B.N, ; 
Francis John Childs Gamoui; Captain G.J.P. Geiger {Roy (d Welsh Fusiliers); 
Major Jl. C. C. Gihhings Royal Ifnn)>. Fusdieis, wfind); Kmtst Qihsvn ; 
F. Hehhingtun Goodacre ; George Lincohi Gooilah, M.A., M.J)., LL.J). ; Major 
Jj. C. Gordon, R.G.A.; Thomas Edward Green; Captain Auhibald Hay 
Batt. Royal Welsh Fusiliers) ; Lieut. E. dames Unollam, It.J.M.; Walter Balls- 
Headley, M.A,, M.D.; Charles Basil V. Ho</<isofi, II. A.; Lieut. Godfrey Wm. 
Holdirh, R.A.; Captain 8. C. Houston, It.G.A.; Luut. C. K. Howard-Bury 
{^King's Hoyal Ri/l^^s) ; K, Francis lly<h . Juv Wm llemfry Hunt; James Hazin 
Hyde; Miles Irving, J.C.8. ; George I)i mjhis dt>luisii}n, B.A.; J. K. N. Kahraje ; 
Albert Ernest Kitson ; Captain liobcil Thomas Lao'hss; F'redk. 8wan L'twrence , 
Captain T. Layard (^I^orthamplonshne Ilegf.); Alfred Tally Lc Fevrt ; 
Herbert Liggins ; Lieut. Raphael Loh> ,, Il.NJl.; Theophilas II. Beavan Itong , 
William Wyleg Lord; Jneat. t*. H 'l\ Jjiuas (Jlogal Berks. Regl.); 0*‘orge A. 
Macmillan; Cajdaia ^\allii William ^koG rigor (^Gordon JfighlanderH) ^ Rev. 
W illiam Herbert MacKcaii, M.A. , PiUi Maiilnun, D.l)., U.S. ; Major Henry 
John Madocks ; Henry Nod Malun , Ittnlnn \Janlon ; Faderick Wm. Mitchell, 
Brig.-Oeneral B. R. Milford, C.B., I). 8.0 . . J W. Moneddou; lAeut. M. R. (J. 
Nanson, R.Q.A,; (^aptain Jl. I). Peatson, ILF.; Robert Butherland Rattray, 
Edward Arthur Read; Rob it iLnwidc, Walter Francis Robinson; Otto Roth- 
Jield, I.C.8. ; Captain R. S. Sallthl ; Mi/or Jjouis Livingstone Seaman; Major 
Herbert Jj Showers, C.T.E., I.A. , (\nuniondii Alejt under Simpson; Alexander 
Gilbert Smith, Robert C. Stahl, Iter. If ugh W^ilson Tegart ; Harold Lincoln 
Pangye ; IP. R. Taglor ; Tso/a/Jinoa ) n in 'Ten pm; John Krskine Thomson, M.B., 
ILPh.; lAeut. Raymond G,oi p W ovdl-Paxton, C.G.; WGn. Welch; Captain 
J. R. L. Williams; Luut. A. /'. tlson (Sikh Fioucers) ; David Miller Wilson, 
M.D.; St. John Winne; William MeMahad Woodworth, A.B., A.M., Ph.D. ; 
James Carleton Young. 


Sir Lkoi'ou) M’OiiIntock. 

The President said : Since w( luel Lore last, a fortnight ago, the country has 
lost, by the death of Admiral Sir Leojiold M’Olinlock, one of the finest and simplest 
chaiactcrs of our time. I do not propose to ^uy much about his life, because 1 
belong almost to a younger generation (altliough I had the honour of being a friend 
of his), and J am not counoctotl eithci with the Navy or with Arctic exploration ; 
there are many living, many in our Society, who arc far bettor qualified than I am 
to speak of that intrepid and gallant sailor and explorer. Sir Clements Markham 
has promiflod to write an obituary ol Sir Leopold M’Olinlock, which will apiiear 
in the January number of our Journal, and will deal fully with his career. I wijl 
only remind you that last summer we eelebratcd the sailing of the Fox under his 
command in search of the Franklin Expedition; and you will remember that Sir 
Leopold became famous on his return some forty-seven years ago, having success- 
fully solved the problem of its fate. 1 will only say one or two words as to his 
long and close connection with our Society. Ue joined it in the year 4860, on his 
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roturn from his Arctic expedition. He was, therefore, forty-seven years a Fellow 
of the Society. During half that time he was a member of the governing Oonnci], 
and for a considerable period ho was a Vice-President, Even after he became an 
octogenarian he took an active and leading part in the joint committee of the 
Royal Society and the Royal Ueographical Society, which directed the organi- 
zation ol the National Anta*‘otic Expedition commanded by Captain Scott. In his 
own profession, the ranks of which toom with men of courage, energy, and devotion, 
lio was, as wo all know, looked upon as a sliining light , and liis long life, in all its 
phases, was a constant and practical response to that ever-flying signal, “England 
expects every man to do his duty.” 

The paper read was : — 

“The Exploration of the Nuu-lvnn Mountain Cioip and its Glaciers.” By 
Dr. W. Hunter Workman. 


RESEARCH DEPARTMENT. 

November 16, 1907. Tho Right Hun. Sir (iKOKtiE T. Goldie, k.c.m.g., , 
D.C.L., TJi.D., F.R.s., Prosideiit, in the Chair. 

The paper read was : — 

“Exporlmonti on the Transporting Power of Sea Currents.” Hy Dr. John S. 
Owen. 


Third Meeting, Doceinher 9, 11M)7. The Right Hon. Sir Gkoiigk T. 
Goldje, K.C.M.O., D.O.L., LL.D., F.ii.s., ProBidont, in the Chair. 

Ki.ECTiONH . — John Ahvrrromhtj AhramUr; Francis Ilvuri/ Anderson; Edmund 
Armslromj ; Mervijn Worcester Howard liurfi , Frof. IJcnry Freer liray ; Edward 
Jjydl Brisioiv ; Ernest (MviUe , James Fairy rieve, JU.J.; F. W. (Jurd; Fro/. 
JosejJi Clark lloppin, Fh.J>.; John Hotchkiss; Lieut, II. U. Howell, Jt.E.A.; 
Frederick Kerr; Captain Chas. A. J. S. Lanydale {Duke of Wellinyton's Feyt.) ; 
( I corye Scott Lowe; George IT. Murray; Lieut. C. Fattersou (Lanes. Fusil itrs) ; 
(\ Frnest Fearson; Harold Forttw ; Albert Fitter; Lieut. Alexander Foss-Hume 
(The Camera niaiis) ; Hugh A. Saunda's; Lieut. E. C. Smith ; Ftrcy K. Stuthert ; 
Lieut.-Colond George Waters. 

The paper read was ; — 

“The Jamaica Earthquake and After.” By Dr. Vaughan Cornish. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additioni to the Library. 

By BDWARD HBAWOOD, M.A., Librarian, R.G.S. 

'I'he following abbreyiatiom of nonni and the adjectives derived from them are 
employed to Indicate the source of articles from other publications. Geographical 
names are as a nde ynitten in fall 

I 2 
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A. = Academy, Academic, Akademie. 
Abh. = Abhandlungon. 

Ann. = Annals, Annales, Annalen. 

B = Bulletin, Bolletiino, Bolotim. 

Col. = Colonies. 

Com. = Commerce. 

C.B. B Comptes Bendee. 

E. B Erdkunde. 

G. = Geography, Gcographie, Qoografla. 
Ges. = GosellHohaft. 

I. = Institute, Institution. 

Iz. = Izvestiya. 

J. = Journal. 

Jb. = Jahrbuoh. 

k.k. = kaiserlioh und kouiglioh. 

M. = Mitteilungen. 


Mag. = Magaiine. 

Mem. (M^m.) = Memoirs, M^moires. 
Met. (m^t.) = Meteorological. 

P. = Proofings. 

R. = Royal. 

Rev. (Riv.) = Review, Revue, Bi vista. 
8. = Society, Soci^td, Belskab. 

So. B Boieno^s). 

Bitzb. B Sitzungsberioht. 

T. B Transactions. 

Te. B Tijdsohrift, Tidskrift. 

V. B Vereiii. 

Verb. B Verhandlungon, 

W. = Wissenschaft, and compounds. 

Z = Zeitsobrift 

Zap. B Zapiski. 


On account of the ambiguity of tbo words ociaoo, quarto, etc., the sizi; of books in 
the list Ixilow is denoted by the length and breadth of the cover in inches to the nearest 
half-inch. The size of the Journal is 10 x 6|. 


A selection of the works in this list will be noticed elsewhere in the ** Journal.” 


EUROPE. 

Austria — Istria. G. Ahkandlangcu 2 H« ft 2, pp iv. and 166 Krebs. 

Diu llaibinsol Ihiricn. Ijaudeskundliclic Btiidio voii Dr. Norbert Kreb.^ \hik 
3/ap, JUuttvationSf and Seriiontt. Tiro (jopiex. 

Europa. Moryson. 

An Itinerary. Containing IlisTcn Ytorrs 'J’ruvell ihrnngb tiic* Twchc Dominions of 
(ifTtnany, Dolimerlaiid, Switzo-rlund, NeiherlnDd, Denmark, l^oland, Italy. 'J’nrkry, 
Frainse, England, Scotland, and Ireland. ‘Written by Fyncs Moryson. Vols 1 
and 2. Glasgow: J. MacJichoae & Sons, 1007 Size Ox 6, ])p. Tvol 1) xxvi. 
nnd 468, (vol. 2) viii. and 466. Facmmih Plam. Price 12<f. 6d. iicl pei vol 
J 'relented hy the Puhlitdietff. 

The original edition of this funions liook is so scarec that tins excellent reprint is 
particularly wclcoino. It ih to be completed in iour volumes. 

France ^Historic si. Brelte. 

Arinand Bretti', Les limites et les dnisious lerntoriales de la France rn 1780. 
Paris : E. (Windy et ('n ., 1907. Hize 10 X 6^, pp. viii, nnd 191. Mapn. Pnoc 9 //. 

50 0. Prenented by the PubhuhcrK, [To be rcMewod J 

Italy —Lake Garda. Abid'ye' li TTonp / ///mc (»'. 36 (1907) ■ 90 92. Prinz. 

Die Jiraiidung am Ulei des ( iunbi-SeeH. Von Di. («. Prinz. {Fuldnijzi 
JMemd'ayeh 36(1907): 89 96. With lUudrali pna.) 

It ily— Ornithology. Oiglioli. 

Avifauna Italieu Nuovo eleneo Histemutien dellt* specie di uccolli Htazioniire, di 
jMSsaggio o di uccideiilale conipassa iii Italia . . eompilato dul dotton Enrie/; 

Jliliycr Qiglioli. Florence, 1907. Size 9^ x 6^, pp. xxiv. and 781. Preamted by 
the Author, 

Italy — Sardinia. C.R.A, Sc. Paris 1IH2-J18r). Doprat. 

Jius YolcauB du Logudoro ct du ('ampo d’Ogicri (Burdaigne). Note de G. Doprat. 

Italy— Sicily — Etna. Lor^zo. 

Giuseppe de Lorenzo. DEtna. Bergamo; Institute Italiano d’arti Gralioho, 
1907. Size 10.^ X 7.^, pp. 154. JHustratioua, JWioe be. 

TJic oxcollont illustrations give a good idea of tho physical features of the 
mountain. 

Italy— Toscany. Hutton. 

Florence and tlie cities of northern 'J'usrany, with Genoa. By Edward Hutton. 
Loudon; Mothnen & Co., 1907. Sizi* 8x5, pp. x. and 496. Sheioh-map and 
Jllustiationa. Price Cs. Presoited hy the Publishers 

Italy — Vesuvius. Popular Sr, Monthly {\[W) .')58-r)C6. Eastman. 

Vesuvius during the Early Middle Ages. By Dr. Charles R. Eastman. With 
Facsimile lUuatrationa. 
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Lnzftmbnrg. Tour du Monde 18 (1907); 193-216. Sizemonti. 

Le Grand-Duohc de Luxombourg. Par Pierre Hixemonts. With Sketch-map and 
lUustraiiom. 

Mediterranean. Ann. G. 16(1907): 97-116. Oayeux. 

Fixity du niveau do la Mdditerran<?e a Pcpoque hietorique. Par L. Cayeux. 
With Plan arid Seotimi. 

Mediterranean. Philippion. 

Das Mittelmeergebiet : eeino geographiflohe und knlturelle Efgenart. Von Alfred 
Phllippson. Z^voito Auflage. I^eipzig; B. E. Teubner, 1907. Size 9 x G, pp x. 
and 262. Mapt and lUusirationa. Price Im. Presented by the Publisher. 

^ The first edition of this work was noticed in the Journal, vol. 24, p, 343. Some 
minor improvomonts have now been inoorpomted 

Bumania. J.R. Statistical 8. 70 Q907) : 122 129. Oaster. 

Boumania's forty years’ progress, 1866 1906. By Leon Gaster. 

Bussia. Kirchhoff ft others. 

Landorkundo von Enropa, horausgegeben ...» von Alfred Kirohhoff. Dritter 
Toil ! Kussland, von Prof, Dr. A. von Krassnow in Ycrbindung mit I’rof. Dr. A. 
Wo<3ikow. (Unser Wisson von der Erdo, . . . heransgegeben von Alfred Kirclihofi’; 
iv. Band.) Leipzig: G. Froytag, 1907. Size 11 x 7j, pp. viii. and 336. SKitch- 
rrutps and Illustrations. Price 22t/». [To be reviewed.] 

This well-known work is now completed after a long interval. 

Russia — Arkhangelsk. B.A. Imp. Sc., 8t. PHershoanj, 1907 ■ 20.5-208. Ohemeiheff. 
Qnolques nouvelles donnees sur In geologic de la Bolohesemolskaia Toundra. Par 
F. N. Oherneshcff. [In Russian. ] 

Bussia— Cartography. M.G. Gcs. Hamburg 22 {\007) \ Miohow. 

Woitere Beitr'dge ziir iltoren Knrtographio Busslands. Von H. Michow. With 
Facsimile Maps. 

A continuation of the author’s former study of the early cartography of Bnssia. 
Russia— Finland. leiviska . 

Ueber die Oberfidohonbildungen Mittel-Ostbottniens nnd ihro Entstehung. Von 
I. Leiviska. Hdsingfors, 1907. Hize X GJ, pp. 114. Maps and Illustrations. 
Prese7ited try the Author, 

Servia. Deutsch' Ttundsohau G.^ 405 416, Sohlesier. 

Ergebnisse oinor Wanderung durch Sorbien. Von Emil Sohlesier. With Ulus- 
tr at ions, 

Spain. Bartoli. 

Atlas geogrdiloo Ibero-AmcM’icani. [Tomo i ] Espaiia: desoripcidn googrdfica y 
eHtadistion do las provincias cspanolas, con el numero do hnbitantes, editlcioa y 
vivendas do cada Ayuntamiento, sogifn results do los datos provisionales del Const) 
do 1897. Indioo alfabetieo do los Ayuntnmientos con la poblacion de 1901 Por 
Manuel Escudo Bartoli. Barcelona, f ))o^ Size 15 x 10J,pp.536. Purchased. 

Letterpress accompanying an atlas of Spain, 

Switzerland— Census. 

Schweizerische Statistik. 154. Lieferung Ergebnisse der cidg. Betriebszahlung 
vom 9. August, 1005. Bund I Dio Bctriebe nnd die Zahl dt‘r darin besohaftigton 
Porsonen. Heft 2. Kanton Born. Bern, 1907. Size 11x8^, pp. xvl. and 49<>. 
Switzerland— Glaciation. Jahresber. G. Ges Hera 20 (1905 -6) : 1-230. Nnssbanm. 
Die oiszeitliohe Vorgletschorung des Saanogebiotes. Von Dr. Fritz Nussbaum. 
With Maps and Sections. 

Switzerland— Languages. Questions Diplomatiques 20 (1007): 423-431. Henry. 

Enqudte on Suisse sur los regions linguistiques allemands, fran^aises, italiennos ct 
romanohes. Par Ren^ Henry. With Map. 

Switzerland— VaUii. Scottish G. Mag. 23 (1907) : 169-191, 225-239 Newbigin. 

The Swiss Valais: a study in regional geography. By Marion J, Newbigin. 
With MapSf Illustrations^ and Diagrams. 

Turkey— Albania. Koposa . 

• >as kathoUsohe Nordalbanien. Eine Skizze von Dr. Franz Baron Noposa. 
iSoparat aus “ Foldnjzi Kozlemt^nyok,” Budapest.) Vionna, [not dated]. Size 
X 6^, pp. 66. Maps and Illustrations. Presented. 
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United Kingdom — Coaits. 

Royal Ck)mmiBBion on Ooiiat Erosion. Vol. 1, Parte i. and ii. Report, Minutee of 
Evldenoc, and Appendices tlioroto, of tho Royal Commieeion apijointed to inquire 
into and to report on certain queetionB affecting coast erosion and the reclamation 
of tidal lands in the United Kingdom. London, 1907. Size 13 x 8L pp. (Part i.) 
vi. : (Part ii.) vi., 504, iv., and 150. Plantt. Price Id. and 8«. 9d. Presented by ilte 
Royal Gommimim. [I'o bo noticed elsewhero.] 

(Jnited Kingdom— Cornwall. Quart. J. Gmh 8. 106-12.3. Jakes-Browne. 

The ago and origin of tho plateaus around Torquay. By Alfred John Juk<*8- 
Brownn With Maps and Sertiom. 

United Kingdom— Leicester Johnson. 

Glimpses of ancient Leicester, in six periods. By Mrs. T. Fielding Johnson. 
2n<l edition. London Simpkin & Co., 1906. Size 9 x 5J, pp. xvi. and 440. 
Plans and 1 Hud rations, 

I’his edition was prepared in connection with the visit of the British Association 
United Kingdom— Population. ■ — 

Board of Agriculture? and Fisliorics. Report on tin' decline in the ngrioulliirnl 
lM)pu1ntion of Great Britain, 1881 1906. London, 1906. Size 9il x tl, pp. ML 
Map. Price Sd. 

United Kingdom— Scotland. P.R.S. JCdinhurgh 27 (1906-7); M-15. Wedderburn. 

The h'jnporaturc of the fresh-water lochs of Scotland, with spooial riiferenco to 
Loch Ness, By E. M. Wedderburn. 

United Kingdom —Wales. Strahan. 

Memoirs of tho Geological Survey- England nnd Wales Tho Geology of the 
South Wales (Joalfiold. Part ix. West Gower and the country around remhrey 
By Aubrey Strahan. London, 1907 Size OJ x 6, pp. \i and 50. Map. 

ASIA. 

Central Asia. Fraser. 

Tho marches of Hindustan : th(' record of a journey in Thibet, Trans-Himalayan 
India, Chincso 'I'urkestan, llussian 'riirkcstan, and Persia Jty David Fraser. 
Edinburgh • W Blackwood Sons, 1907 Size 9 x 5J, pp. xvi. and 522. J/ap, 
Pro^le, nnd Jllustrafiojis. Price 2D net. Presented by the Publishers. [To uc 
roviowod.] 

Chinese Empire. Bruce. 

In the footstrpH of Mnrco Polo : being tho account of a journey overland from Simla 
to Pokin. By Major ( 'laronoc Dalrym|»lc Bruoo. Edinburgh, etc Blackwood & 
Sons, 1907. Size 9 X pp. xiv. and 380. Map and lllustiations. Price 2 lx. net. 
J^iCMCuted hy the Puhlislins 
Sec Roviowfl, aide, p. 92. 

Chinese Empire- Bailways Kent. 

Railway ('iitcrjiriso in ('hina an account of its origin and dovolopmont. By 
Percy ilorscc Kent London; E. Arnold, 1907 Hizo !> x 5J, j)j) \ii. and 304. 
Maps. Price 12k. Od. vet. PresenUd hy the Pahlidter. 

Chinese Empire— Tibet. Franoke. 

A history of Western Tibet ; one of tin' unknown empires. ByUev. A.H Franckc. 
liondon : R. W. Partridge & Co., [1907] Size 7A X 5, pp. xiv. and 192 Sketch- 
ma]}s and Illus1rniv>m Pi ice 2s. 6d vet. Presmted hy the Publishers. [To be 
reviewed ] 

India, Elwin. 

Indian jottings, from ten years’ experience in and around Poona city. By Edward 
F. Elwin. London John Murray, 1907. Size 9 x 5A, jip. \ii. and 314. Illustra- 
tions. Price 10s. 6d. net Presented hy the Publisher. 

India— Phytogeography. Hooker. 

A sketch of the flora of British India. By Sir Joseph 1). Hooker. (Reprinted 
from the third edition of the ‘ Imperial Gazetteer.’) Oxford: Olarondoii Press, 
1906. Size X OJ, pp. 60, I'resented hy the Vuhlishers. 

India— Travanoore. Aiya. 

The Travancorc State Manual. By Y. Nagara Aiya. 3 vols. Trivandrum, 1R06. 
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Kizo lOA X 7. Mapt Plain, and lUwiralionM, Pre$eni6d by the Beereiary of 8leM 
for India. 

A valnablo compendium of prosont-day knowledge of the state, its nrohaw)logy, 
Iiistory, religion, etc. 

Japan. Ohamharliin and Xatoa. 

A handbook for travellors in Japan, including the whole erapiro from Ragliolion 
to Formosa. By Basil Hnll Cliaml)orlain and W. B. Mason. 8th edit. London • 
John Murray, 11)07. Size 7 x 4J, pp. x. and .'■>70, Mape, PhriB, and TUuetrn- 
tions. Price 20«. Prenented by the Publisher 

Persia. Peterman ns M. 5^ (PMH) : 121-132. Stahl. 

Roiscn in Nord- und Westpersion. Von A. F. Stahl. With Map 

Persian Gulf and Persia, M.O. Cits nomhury 22 (1907) : 09-124. Sttlrken. 

Relsebriofe aua drm Poraisohen Qolf und Persien Von Alfred Stiirken. With 
Illustrations. 

Philippines. 91 (1907): 271 272. Kurts. 

Koiinzeiohon von Nivenuindorungen in don Philippinon. Von Kapitiinleutnant 
Kurtz. With Illustrations. 

Russia— Steppes. Ivehenko, 

Lo region periph^rique du pnyaagc des deserts en partie N. do la steppe de 
Kirghiz. Par A. Iwtsohonko (Extrait do 1’ innuaire g^logiqus et minA-alogique 
de la Uuisie.yol, 6 , livr. 4 5.) [Rt. Petersburg], 1903. Size 12J x 10, pp. 103- 
114. [In llnssian, r^sum€m Froiich.] 

Bussia—Steppes. Ivchenko. 

La denudation do la steppe. Par A. Iwtschenko. Three parts. (Extrait de 
V*Annuaire (jiblogiquc et mineral <tgique dt‘ la Hmsie, vol. 7, llvraiwms 2 and 7, ot 
vol. 8, lirr. 0-7) St. Petersburg, 1900 Size 12 x 9J, pp. (part i.) 43-59; 
(nart ii.) 216-240 ; and (part iii.) 135-197. Illusirntions. [In Russian, rrtuwitf in 
French.] 

Soo Review in vol 30, p 553. 

Siam— Survey. 

Siam : General Report on tho Operations of the Royal Survey Department, 
1904-1905. Bangkoic, 1906. Size 18 X 8}, pp. iv. und 56. Maps and Illustrations. 

Turkey— Arabia Petrssa. National O. Mag. 18 (1907) : 28B 201. Hoskins. 

Tho Rook City of Petra. By Franklin E, Hoskins. With Illustrations. 

Tarkey — Palestine. Haoalister and Masterman. 

Palestine Explor. Fund^ Quart. Statement (1907): 91-130 
Diary of a Visit to Safed. By R. A. Stewart Macalister, witli travel-notes of tlie 
journey from NfiLblus to Safod oid B<dBftii. By Dr. E. "W. (4. Masterman. TlV//t 
Illustrations. 

Turkey— Railway. Z. (les. E. Berlin (1901): 218-245,288 320. Blanokenhom. 

Dio Iledsohaz-Bahn auf Qrund eigoner ReiHestiidieu. \'on Prof Dr. Max 
Bhinokenhorn. VZith Maps and Jllustrations. ' 

Western Asia. B. Comity Asie/rangaisel (1901): 193-101. Laooste. 

(’onf^rence du Commandant de Laooste [sur un Vf)yage autour de TAfghanistan]. 
Willi Map. 


AFRICA. 

Abyssinia. Skinner. 

Abyssinia of to-day ; an account of tho first niiseion sent by the American Govern- 
ment to tlie court of the King of Kings. By Robert P. Skinner. London: E. 
Arnold, 1906. Size 9 x 5J, pp. xvi. and 228. Sketch-map and Illustrations. 
Price 12s. Od. 

See review in vol. 89, p. 76. 

AMoa. Landor, 

Across Widest Africa : an aocx)unt of the country and people of easterly central, 
and western Africa, os seen during a tw<‘lve months* iourney flrom Djibnti to Cape 
Veide. By A. Henry Savage Landor. 2 vols. London : llnrst ft Blackett, 1907. 
Size 10 X 6J, pp. (vol. 1) XVI. and 896; (vol. 2) xil. and 512. Map arul Illustrations. 
JWice 42«. net. Presented by the Publishers, [To be reviewed.] 
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Africa. Heaton. 

A scientific geography. V. Africa. By Ellis W. Heaton. London : Ralph, Holland, 

& Co., 1907. Size TJ x 5, pp. 110. Bketeh^map» and Diagram. Price U. 8d. 
net. rrecented hy the Publisher tt, 

Africa. Hall. 

A woman’s trek from the Cape to Cairo. By Mary Hall. London: Methnon & 
Oo., [1907]. Size 9 X .5^, pp. xvi. and 424. Maps and Dlustraiione, Price 16«. net. 
Presented hy the Publishers. [Soe review, ante^ p. 94 ] 

Central Africa. fichilUngi. 

In wildest Africa. By 0. G. Schillings. Translated by Proderio Whyte. 2 vols. 
London: Hutchinson A Oo , 1907. Size 9i x 0^, pp. xiv., viii., and 71G. Ulus- 
trations. Price 24«. net. Presented hy the Publishers. [To Ix) revu'wed.] 

Congo State. Trobenini 

In Sohatten dee Kongostaateg. Bericht fiber don Verlauf dor ersten Roiseii der 
D.I.A.F.E. [Deutschon Inner- Afrikaniseben Forsohungs- Expedition] von 1904- 
1906, fiber deron Forsobungen und Beobuobtungen auf geograpbiseben und 
Kolonialwirtscbaftlicbom Gebiet, berausgegebon und bearbeitet von LeoFroltenius. 
Berlin : Georg Reimor, 1907. Size lOJ x 7, pp. xiv. and 408. Maps and Illus- 
trations. Price 14iw. Presented by the Publisher. [To bo reviewed.] 

^87Pt and Sudan. Hall. 

Handbook for Egypt and tlio Sudan. Edited by H. R. Hall, lltb edition. 
London : Stanford, 1907. Size 7x4^ pp. xiv., 170, 614. Maps^ Plans^ and 
Illustrations. Price 14>i. Presented hy the Publisl^r 

Eritrea. llic. 0. lialiana 14 (1907): 129-141. Dainelli and Harinelli. 

Del Marubb: yulcano estinto della dopressione Daucala. Osservazioni di G. 
Dainelli ed 0. Marinolli. With Mop, Sections, find Illustralions. 

French Sudan. La G., B.S G. Paris 15 (1907) : 259 -260. Villatte. 

Le rt^gimo des eaux dans la region Iticnstre do Qoundam (depression Faguibine- 
Daounas-Tdl^-Fati) Par le Liuntc'nant Villatte With Map and Section. 

Oerman East Africa. Kohliohfitter. 

Ergobniflge der Ostafrikanischo PenJol-Expedition der Konigl. Gc'sellscbaft der 
Wissensobaflen zu Gottingen in den Jabren 1899 nnd 1900, ausgefuhrt von Hans 
Glauning und Ernst Kobiselifitter Bearbeitet ,von Dr. Ernst Koldsch Utter. 1 
Band. Berlin, 1907. Size 11 x pp. viii and 236. Map and Diagrams Pre- 
sented hy the Author. 

German East Africa— Oommnnioations, Prager. 

Z Kolouialpolitilc, etc. 9 (1907) 203-210. 

Dor Wasserweg zum Nyassasec, A'on M. J'rager. 

German East Africa— Trade. Z KohnialpoUtik, etc. 9 (1967) : 431-151 Hermann. 
Die Absebntirung Sansibars \on Deutschostafrika. Von Dr. Und. Hermnnn. 
Tliflcnssefl the oommereial relation of Zanzibar to tlie opposite eontinental area 
which is compared with tlmt ol England to Western and (V'litral Europe. 


Madagascar — Ethnology. Per Madagascar 9 (] ^01): Hl-91 
Le ponplomont de Madagascar Bur Gabriel Forrand. 
Madagascar— Geology. liev. Madagascar d {VMl): 92 102. 

Etat aotucl de nos connaissanoes sur la gdologie do Madagascar. 
See note on those two papers in the August number (p, 214). 
Morocco— ITjda. Pev. frangaise 32 (1907) : 219 231. 

Oujda. (D’aprbs le capitaino Mougin.) With Plan. 


Forrand. 

Lemoine. 

Bar B, 1/omoino. 

Mougin. 


Natal. Anderson. 

Natal : Surveyor-General’s Department. Third and final report of the Geological 
Survey of Natal and Znluland. By William Anderson. London, 1907. Size 
12 X 8, pp. 800. Maps and Plates Presented hy the Agent-General for Natal. 
Nigeria. Petormann8 M. 53 (1907): 108-111, Marqnardsen. 

Zur Earte des Gebiets zwisohen Ibi und Yola. Von Hauptmann Hugo Mar- 
quardsen. With Map. 

The writer traversed the districts south of the Benue, both in German and English 
territory, in 1903. 
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North-Weit Afrioa— Trade, 0,Z, 18 (1907): 126-142, 174-185. XtLrohlieff. - 

Alte und noue HandelastrasBon imd HandeLsmittelpuEkte in Nordwest-Afrika. 
Von D. KUrohhoff. 

Rhodeiia— ArohsBOlogy, Lamplngli and Balfour. 

Notes on the ooourronce of stone implements in the Talley of the Zambesi around 
Victoria Falls. By G. W. Lamplugh. Note on an implement of palawlithio type 
from the Victoria Falls; Zambasi. By II. Balfour. (From the Journal of the 
Anthropological Imtilnte^ vol. 86, January -Juno, 1906.) London, 1906. Size 11 X 7J, 
pp. 159-171. Maps and lUusiraiions. J^rcemted by the Authors. 

Rhodesia— Historical. Hall. 

Tlie prehistoric gold mines of Rhodesia. By R. N. Hall. (Reprinted from the 
African Monthly.) Grahamatown ; African Book Co., 1907. Size x BJ, pp. 40. 
rresented by the Author. 

An answer to Mr. Mclver, in which the author endeavours to show that the gold 
was not extracted between 900 and 1760 a.d. t’ertain ut least of Mi. Mol vet’s state- 
ments seem to bo successfully refuted. 

Rhodesia -Zambesi. Lamplugh. 

'J'lie geology of tho Zambesi Basin around the Batoka Gorge. By G. W. Lamplugh. 
(From the Quarterly Journal of the Geological S<Hsiety, vol. 68, 1907.) Size 8^ x 5J, 
pp. 162-216. Map and Sections. Presented hy the Author. 

Sahara. La G., B.S 0. Paris 16 (1907) : 261-270. Ohudeau. 

D’Alg('r h Tc^mbouctou par I’Ahaggar, TAir et le Tchad. Par R. Chudeau. 
With Map. 

Sahara. Ann. G 16 (1907); 46 69, 117 138. Gautier. 

Etudes Saharlennes. Par E. F. <»autior. With Map and llluUraiioM. 

Seihara. Remeignementi Ca)!., ComiU Afrique fran^aise (1901): 77-90. Laperrine. 
La tounn^c k Taoudeui du Lieut.-Colonel Laperrine (26 mars— 9 juillet, 1906). 
With Map. 

Sahara. AV. /rati pafsc 32 (1907): 273-283. Mangin. 

Rt^gion du Tchad : le Borkou. (Rapport du oapitaine Georges Mangin.) 

Sahara, Renseignements Col.., Cimite Afrique /ranpaiM (1907) : .5,3-57, 102-106. Mussel. 

Du Touat k I’Acegradh ct k TAhnet. Rapport de tournee du Lieut. Mussel, 
Sahara-— Ethnology. G/o6um 91 (1907): 379-384. Goldstein. 

Die Tliesaurierungspolitik dor Saharahcvolkerung Von Ferdinand Goldstein 
The author treats of tho camel in tlio role of personal proportj . 

Sierra Leone. Jahresber. G Gos Bern 20 (1905 6) . 231-24!). Volf. 

Fine Uoiso an die FlUsse Kittam und Bum in Sierra T.eone. Von Dr. Walter Volz. 
Somaliland— British. Herbert. 

Two Dianas in Somaliland: the record of a shooting trip. By Agnes Herbert. 
London: .lohn Lane, 1!)0H [19071. 9x6. pp, viii and 306. Illustrations. 

J*rice 12«. (Id. net. Presented by the JUihlisher [See notice on p. 100, aiUe.J 

South Africa. Theal. 

History and ethnography of Africa soutli of the Zambesi, from the settlement of the 
Portuguese at Hofnla in September, 1.50.5, to the conquest of tho Dane Colony by the 
British in September, 1795. By Dr. (George MoCnll /rhoal. Vol. 1, Tho Portu- 
gu('se in South Africa from L505 to 1700. Lundou: Sonneiisohein A Co., 1907. 
Size 9 X pp. xxlv. and ,502. Map, Facsimile Plan, and Illustratione, Price 
1 b Od. Presented by tho Publishers. 

This volume inaugurates a third edition, greatly extended in some directions, of the 
author’s classical work on South Africa. 

South Africa— Geology. Oorstorphlne. 

The geological aspects of South African scenery. Presidential address to the 
Geological Society of Soutli Africa, January 28, 1907. By Dr. Qeo. Corstorphine. 
Johannesburg, 1907. Size 10x7, pp. xix.-xxvii. 

See note in Monthly Record, vol. 80, p. 562. 

Sudan. Alexander. 

From the Niger to the Nile. By Incut. Boyd Alexander 2 vole. London : E. 
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Arnold, 1907. Slzo 9} X 7, pp. (vol. 1) *y>- TTo 

and JUwtrniiont. l^rice 36«. net. Preienied by the PubUsIter. [ 1 o bo rcvio wea. J 

Tr 4 il»T»sl-Agtioulture, J.U. Col. I. 38 (1907): 466-486. 

The aBrioultural and pastoral possibililieB of tho Transvaal. By Joseph Bnrtt-llavy. 
TripoU. /to. Colonials 8 (1907): .102-31.7. 

I conflai o 1’“ liiutorland” della Tripolitania. T)i V. K. Afrit. 

TripoU. Tour du Monde 13 (1907) : 169 192. MathuUleulx. 

La Cyrt^naiqiio. Par H. do Mathuiuieulx. Miih Ske1oh-maii and lUwtraihm, 

_ . Lotb. 

• Tumi. /ii rk 1 

I ia Tuniflio ot Tosuvre du prnteotorat franrnia Par (raston Loth Pans : L-h 
^^rave, 1907. Size 10 x 6^, pp. 282 lihintraiiowt and Diagrams. J not' 4 fr. 
Preseuted by the ['To Im rrvifwod ] 

West Africa — Boundary. Queslioat diplomat h/hih 23 (1907): 417-122. 

La raisflitm du (hminandant Moll, Conpfo-rainoroun. Py .T.-il. F 


Sro note in vol. 29, p. 676. 

West Aftrioa — Boundary. Que$tio 7 is diplomafiqupn 2Z lOf) 498. 

La iniasion du (’apitaine Cottoa, Sud-(kraoroun. Par .T.-H F. With Map. 

See note iu vol. 29, p. 676. 

Weit Africa— Currency. ro/oniaZf (1907) : 145 -1 58. Baillaud. 

Circulatiou mondtaire on Afriquo occidentalo. Par Kiuilo Thiillaiid. 


NOBTH AMERICA. 

United States — Indian Territory. B. American 0.8. 39 (1907); 321 340. Condra. 

Opening of tlie Indian I’erritory. Ry O. E. Condra. With Map and lUustraiions. 
United States— Irrigation. National O. Mag. 1% (VJOl) : 217-243. Blanchard. 

Millions for moisture: an acooimt of tlie work of tho U.S. lioclamalion Sorvioe. 

Ry C. J. Rlanohard. Utlh Illustrations. 

United States — Mounds. Amcrioan J -8^.23 (1907): 21.5 256. Hobbs. 

Borne topographic f<‘aturpp formed at the time of eartlninakes and the origin of 
mfiunds m tho Gulf j)lain. Ry Wm- H. IL'hhs. H77A Sort ions and I Hast rations. 

Bee Monthly Record, vol. 30, p 92. 

United States— New Mexico. Lee. 

f/ S Geol. 8urr.^ ]\'aler-su]i 2 tly Paper., No 188 (1907), pp 60. 

Water rosourees in the Rio Grande valley of New Mi xico and their develojnnent. 

Ry Willis T, Lee. With Maps amt Illustrations 

United States— New York. Amcricaa J. 8c. 33 (1907)' .32.5 3.3.5. Carney. 

Wnve-eut ti'rrares in Kiika valley, older than the recession stage of Wiseonsin 
ICO. Ry PVttiik < 'nrn(>y. With lUustratbms. 

United States— New York. B. American O 8. Zd (191)1) -. 193 199. Heilprin. 

The Catskill mountains. Ry Prof Angelo Heilprin. W ith Map. 

United States— New York. Monthly Weather Jlcr 36 (1907): 109-118. Merriman. 
Rainfall and run-off of the ('atskill mountnin region Ry Thaddens Merriman. 
With Map and Diagrams. 

United States -New York. Monthly Weathei Iter. 36 (1907): 8-11. Horton. 

The Adirondack rainfall summit. Ry Kohert C. Horton. With Map and Projile. 

United States— Population. U.S. Bureau Census, B. No. 71 (1907): pp. 28. 

Estimates of population, 1901, 11K)5, 1906. 

United States— South-East. P. Boston 8. Nat. llisf. 33 (1907) ; 211-248. Johnson 
Drainage modifications in the U’ullulah district Ry Dfmglas Wilson Johnson 
H'fV/t Sheteh-maps and Illustrations. 

United States— Swamps. National O. Mag. 18 (1907). 292-301. Wilson. 

Reclaiming the swamp lands of tlie United States By Herbert M. Wilson. With 
Map, Illustraiions, and Diagram. 
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TTnitad SUtai— Wangulatioa* U.8. GeoL 8urv., B. 310 (1907) : pp. 248. Oannett. 
Roaultfl of primary trianpnlation and primary traverse ; flsonl year 1005 6. By 
Samuel 8. Gannett. Wi^ Map. 

United StatM— Utah. National G. Mag. IB (IdOl) : WJ-20i. Holmes. 

The groat natural bridges^of Utah. By Edvrin F. Holmes. Um lUuHlrationfi. 

CBHTBAL AND SOUTH AHERICA. 

Chile— Seismology. Petermunns Af. 63 (1007). 132-138. Steflhn. 

Einige Krgebnisse dor Untersuchungen iiber das mittelchilonisrhe Eidbcbon vom 
IG. August 190G. Von Dr. Hans Steffen. With Map. 

Costa Bioa— Cocos Island. BioUey. 

Muspo Naoional d»i (Wa Rica. MolhiKquea do I’l' la de ( oco. Pur P. Biolley. 
(HesuUats d’unc Cixpedilinn faito on janvier 1002,du 11 an JG,8f»iiH Ion auspiees dii 
Gouvornoinont di’ t'oata liica.) Sun done, 1007. Size 12 x J‘r>. 30. Map and 
Illustration. 

The wiitor viaitod the island, wbiob lies midway between Central America and the 
Galapagos, for zoological pesoareb. Ho givoH Honio notes on its physical and faunal 
relations. 

Panama—Oanal. [Waldo.] 

The present status of the Panama Canal. [By Fullerton L. Waldo.] (Itoprlnted 
from Engineering, March 15, 1907.) London, 1907. Size 8J x 5J, pp. IG. lUuntra- 
tione. 

Pern — OUmatology. Meteorologische Z. 94 (1907) : 270-270. Hann 

'Zum Elima von Porn. (Mit Hcobjichtungon auf dem MistigipOd in 5852 m.) Voji 
J. Hann. Alto separate copy. 

Pern — Ooaet-line. C.R.A. -So. Pur/i 144 (1907) • 1180 1182. Berthon. 

Contribution h I’^tiido dos osoillntiona dn rivage dans la bnio du Callao. Note de 
P. Berthon. 

Sonth America— Ethnology. Schuller. 

Sobro el orijen do los Cbarnia. Replica al Dr. J. Friederici, d(‘ Leipzig Por R. 

H. Rehuller. Santiago, 190G. Size 10 x pp. 158 Map. Presented hy the 
Author. 

The Olmrrua Indians now occupy parts of IJrnguay. 

West Indies — Jamaica. Popular Sr. Monthly (V.Wii) : 38.") 403. Brown 

The Jamiiioa earthquake. By Prof. CharlcB W. Brown. With Majw and llluttra- 
iionit. 

West Indies— Jamaica. 

CorrcH|»ondeuee rehiling to the Earthquake at Kingston, Jamaica, on January 14, 
1907. Size 13 X 8J, pp xviii. and 120. Plan Price H. 5<i. London, 1907. 

West Indies — Jamaica .7 Manchester O.S. B2 \ 113 1.34. Mellor. 

Jamaica, the Crown of our West Indian {KtssessionH By Fi. \V. Mellor. With Tllus^ 
trations. 

POLAR REOIOHA 

Arctic Ocean. 

Arctic Pilot. Vol. 1. <V)mpri8iug the northern coasts of Russia from Vorioraa or 
Jacob river in Europe, to Capo North and the Wrangell islands in Asia, including 
a portion of the Arctic oc(»an, with tho Barents, White, and Kara seas. Originally 
compiled by I'oinmander H. S. Penn. Second edit. liondon, 1907. Size 
94 X G, pp. xxxii. and .380. Index-charts. 

Greenland. Meddeleher om Gr^nland BB (1^01) . pp xlv. and I 314. Krnuee. 

BotanicHl exploration of the oaet coast of Greenland bi'twecn G5® 3.’>' and 74® 30' 
lut. N. By Chr Kruiise. 

Polar Exploration. G. Ans^tger 8 (1907) ‘ 49-51. Drygalski. 

Ziele und Methoden dt‘r Polarforsohung neoh ilen Vcrhandlungcn dos intcr- 
nationalen Kongresses zur Erforschung der Polargcbiet m Briisscl. Von Erich 
von DrygalHki. With Map. 
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Bpitib^rg^n. Monthly Wmtker Sev. (1907) : 63-G8. 

Meteorological work at damp Wellman, Danes Island, fipitzbergen. 

On the work done by Mr, Hersey as a member of the Wellman expedition of 190G. 

XATHEKITIOAI OEOGBAPET. 

Longitude!. Eloti. 

Departmont. of the Interior, Canada. Transpacific Longitinb's between Canada 
and Australia, and New Zealand, executed during the years 1903-1901. By 
Dr. Otto Klotz. Ottawa, 1907. Size 10 x Ci. pp. 31-198. Map, Diagramt, arid 
JUwtrationB. rreitented by the Author. 

Surveying. U S. Oeol 8urr., D. .306 (1906) . pp 88. Gannett. 

Manual of Topographic Mctluids. By Henry (rannett. With HUairaiioui. 
Surveying. FetermannH M. 53 (1907) : 97-108. Hammer. 

Ueber dio Beatrobungen diT ncueren Landestopographie. V»)n Prof. Dr. E. 
Hammer. With Map. 

Surveying. Larminat. 

K. do Larminat. Topograpliie pratique do reconnaiasanoe ct d'oxploration, snis ie 
de notions dl^mentairoH prati(|ueH de geodesic et d’astroiiomie d(i campagne. 

2“ Edition. Paris: H. ( 'hatlea-Lavauzello, (1907J. Bizc 9 X pp. 392 and 32. 
Sketch-maps and Dia/jramn. FretenUd by the Author. 

See Review in the August number, p 20G. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Geophytica. Eicciardl. 

L’unitd dello energie cosmiclie. Di Leonardo Ricciiirdi. Turin, eb’., [1907J Size 
10 X Gjf, pp. 5G. F resented by the Author. 

Tho author thinks {inter alia) that the warm ocean currents are derived from tlie 
interior of tho Earth, into whicli the sca^uter has percolated. 

Oeophyiic!. (7.Z. 13(1907) l(;9-171. Tertioh. 

Neuoro Vcrsnchc zur physiknlischfm Ldsung doe Problems vom ErdinniTii. Von 
H. Tertseb. With Dingiam. 

Glaciology— Erosion . 

Uubor Form und Grosso dor glazialon Erosion. Von Prof. Dr. .T. Friih. (Separat- 
Abdruck a. d. Vcrhandlungen der Hchweizor. Naturforsclumden (lescUschaft in 
St. Gallon, ]9i)6 ) St. Gallon, 1907. Size SJ x i.p. 48 Maps und Diaarnmx. 
Freserited by the Author. a-.ii / 

Hydrology. Barrows and Homt on. 

US. Geol. Surv , Watei Supply Fapir, No. 187 (1907) : i>p. 91 
pcterniinatiou of stream-flow during the frozen season. By H. K. Harrow s and 
Robert E. Horton With JUudrntiouH and Diagrams. 

Hydrology. i' -I. Uiril Engineers, IQT {\\m-7) . \H] 18.'). Hill. 

3'he ^>ioId of catchment areas. By Ernest IV-scott Hill. ( Dlscijssioii, pp. ISO 201.) 
Meteorology— Atmosphere, I^rlermanm M. bZ {mi) : 138 139. Supan. 

Die hdehste Ballonfahrt. Von Dr A. Supan. With Diagiam. 

Oceanography— North Atlantic. Pooje, 

F, and S. Nova Scotian T. Sr 11 (190,3 1): 19.3-198. 

The sunken Lnn<l of Bus. By Dr. Honry S. Poole. With Chart. 

The writer (who is not awaro that tho designation is to he traced to the Iluese of 
the ships in Frobisher’s lust vo>ago) calls attiMition to soundings 
near the locality m question hy the cable-ship Minia in 1903. (('f. Murray and Peake, 

m 11. G.S. extra publication, 1904.) 

Phonology. JM. Statistical S. 70 (1907) : 1 .31. Hooker. 

Correlation of the weather and crops. By R. H. Hooker. 

Volcanic Phenomena. C.R.A. Sc. Farts 144 (1907) : 1468-1470. Martel. 

Sur lee gouffres do la mcr et la volcanismo. Par E. A. Martel. 

wat« iX of «>»■ 
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OLDER WORKS ADDED TO THE LIBRARY AND MAP 
COLLECTION IN 1907 . 

BOOKS. 

^nville, fJ. B B.] d'.— (^(Jographie ancienne, ubr^gdo. 3 vols. Size GA x 4. Pre- 
ienled by Sir J. 1). HooJSer. Paris ^ 1782. 

Arctic.— [Ckillection of papers relative to the Kxpidiiion of 1875-6, eominanded by 
Sir G. Naresl 2 voIb. Maps and UlusiiaHonM. Size 8^ x 5J. Presented by Sir 
a n. Marhham. London, 1866-79. 

Bombardt, W. — Zur^ OlmrflilcbeiigeBtaUuDg und Geologie Doutsoli - Obtafrikas. 
(DeutBcb-Oiit-Afrika, Band vii.) Maps and Illtutraiions. Size 11 x 74. 

lierlin, 1900. 

Coue>, Elliott (Editor) — History <if the expedition the command of Lewiy and 

Clark. 4 voIb. Maps and Poiiraits. Size 9J x 6. London and New Yorh, 1898. 

De la Hartiniere, E M. P., and K. Laorolz. — Documents pour sorvir h. I’e'tuuc du nord 
oueBt africuiu. VoIb. II.-IV. and Atlas. Maps ond Illvttrafions. Size 11 X 7^. 

[A/ffiers], 1896-97. 

Bnpin, Oharlei.— Voyages dans lu Grandf-Bretague. 6 vols (bound in li). Size 
10 X 8 Presented by Sir .) D Hooke i . Paris, 1820-24. 

Forrest, Thomas. — A voyage from Calcutta to tlio Mergui Archipelago. Maps and 
JUustraiiuns Size 13 X London, 1792 

Eergt, 0.— Dio Nordlandfahrt dew Pythoas. Mop. Size 8J x 5J. Hallc-a.-S, 1893. 

Kartius, Dr C. F. F von. llcitruge zur Ethnographio und Spruubkundo Amerika’s 
zumal linibi liens. Bund I. Map. Size 8jl X 5^ Leipzig, 1867. 

Montandeh, C. H.— Guido du voyagtmr eii Crim^o. Maps and lllusirations. Size 
7i X 4J. Presented by Sir J D Hooker Odemi, 1834. 

Mdllcr, Dr H. [bklitor] — Al-llamduui s Goographie dor Arabisohou Ilalbinsel. 2 vols. 
[Aiabic text and notes only.] Size 9^ X 6. Leyden, 1884 91. 

[Muller, Saloman.] — >'crhundo1ingeu over de natuurlijke geBchiedcuiB der Neder- 
laiidschc OvcrzecBche Bezittingon . . , uitgcgeveii , . . door C. J. Temminck. 
f Deel HI.] Band- en Volkcnkundo, door Salomon Mtiller. [Plates only, four 
missing.] Size 13 X 19. Presented by Colonel J. Alt N.P., 1844. 

Navigation —The safegardo of say lore, or Great Butter. Translated . . , by Bober t 
Norman. ll'oo(icu/«. Size 8 x 6.^ J^resenled by Mr. H. Yates Thompson. 

London, 1590. 

Navigation — The Kuticr of the sea. . . . [Translutod by Robr'rt Copland.] Size 
5J X 4. London, [circ. 1560]. 

Parrv, W. — A . . . di8C(Uire(' of the travels of Sir Anthony Sherley, by sea and ov(‘r- 
land to the rersiuu Empire Size SJ x 7. [MB. copy of the edition of] London, 1 601 . 

Porohai, Samuel.— l^urohas bin Pilgrimage, or, Bolations of the world, and the religious 
observed in all ages and places. . . . 4tb odition. Maps. Size 13^ x 81, 

London, 1626. 

Varnon-Earoourt, L. F. — Rivers und canals. 2nd odition, 2 vols. Maps, Sections, 
and Illustrations. Oxford, 1896. 

MAP. ; 

Bohsuobier, Johann Jacob. Nova Uolvetiee tabula goograpbioa. 2 sheets. 1712. 

NEW HAPS. 

By B. A. BBBYB8, Map Curator, R.a.8. 
lEBOFl. 

Austria. Fray tag. 

G. Frey tag’s Touristen-Wanderkarto der Dolomiten. Scale 1 : 100.000 or 1 inch 
to 1‘6 stat. mile. 2 aheots. Vienna : G. Freytag & Berndt, [1907]. Price 2m. 
each shset. Presented by the Puhlisher. 
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AMtria. , 

SiedeluQirakarto der polniBuhan WestbeskiJcn vom Jahre 1000. Geaeiohnot von 
Erwin Hansllk. Soalo 1 : 150,000 or 1 inch to 2'4 »«»»• “ilo*- 
VolkBdiohtekarten der polonisolien Westbeekidon. Vou Erwin Hanslik. 

1 ; 600,000 or 1 inch to 0 5 etat. milea. Petermanm Milteilungen, ErMnzunksnett, 
No. 158, Tafeln 3 u. 4. Gotha : Juatue Tertheg, 1907. rrwented l)y the Puhltsher. 
Ip glfwg and WalM. Ordnnnot inirty . 

Bheetg pnbUihed by the Direotor-General of the Ordnance Survey, Southampton, 
from November 1 to 80, 1907. 

4 miles to 1 inch - 

County Diacrame, showing Civil Tarishes, with a table of tlieir areas. Brecknock- 
shire. Price Gd. 

2 miles to 1 inch : — 

I^arge-sheet series, printed in colours, folded in cover or flat in sheets, 12. 
Prioet on paper. Is. 6d . ; mounted on limn, 2«. ; mounted in Heottow, 2/». 6d. each. 

1 inch (third edition) • — 

In outline, 104, 110, 123, 156, 157, 207, 359. 1 h. each (engraved). 

With hills in brown or black, 102, 103, 104, 110, 1.57, 189, 207, 359. 1«. each 

(engraved). 

Largo-sheet series, printed in colours, folded in cover or flat in shoets, 112, Price, 

OH paper, Is. 6c/. ; mounted on linen, 2*.; mounted in eeclion^, 2»t. (kZ. 

0-inoh— County Maps (lirst revision) : — 

Oarmarthenshire, 21 s.b., 28 (n.w. and n k.), b.e., 3G n.e., 37 n.w , 41 a.w., 42 N.w., 

44 8,B., 45 N.w,, 46 8.r,,47 n.w., n.b., b.e., 18 a.w. (52 h.k. and 56 n.b.), 68 n.w . s B., 

64 N.B., 8.W,, s.b. (56 N.E. and 62 b.e ), .57 b.w., .58 b.w., ,59 b.w. Oornwall (7 n.e. 
uud 8 N.W.), 7 8.B., (8 N.w. and 7 n e), 8 b.w., 10 n w , n.e , s w., 11 a.w. (13 b.w. 
and 19 N.w.), 13 b.e., 14 n.e., 15 n.w., h e , 16 n w. (lSt< h.k. and IH h w.), (19 N w. and 
13 8.W.), 19 B.W., B.K., 20 B.W., 21 s.w , M E., 22 N.w , n b., s w , h k., 24 h.e , 26 b.w., 

2G N.w., N.B., 27 N.w , B.w., H i:., 28 n.e., s e., 30 s.w., 32 n.e ,33 N.w., h w., 3.5 n w., 
N.E., 8.W,. S i:., 36 N.W., 8.W., B M., 37 S J' , 38 N W , 8.W., 43 N.E , H.E , 41 B W., 45 N w., 
s E , .52 N.F ,51 N w. Bevonihire, 1 17 n w , 128 n e , 124 b w. Lincolnshire, 28 n.b., 

,S0 N.E., 31 N E., H.w , H.E , 32 (N w and h.w.), 49 N.i:., Gl b.w , b.k. Pembrokeshire, 

12 B w., 19 N.W' Torkihirs (First Unvigion of 1891 Survey), 237 N e , b.e., 238 N.w., 

B K., 250 N.W'., N.E , B.W'., 2GI B E., 2G3 B.E , 279 N.E. Is. eooA. 

86-inoh— ‘County Maps 

OomwaU (r’irst llevision), LVII 14, L5, IG; IJX. 15; LXIV. 2, 7, 11, 15. 16; 
LXV. 16. LXVI. 2, 4, 5, 7, (8 and 12), (9 and 13), (12 and 8), (13 and 9) ; LXXT. 

2, 3, 5, G, 7, 8, 9, 10, 11, 14, 15, IG, LXXII. 13; LXXVll. 2, (8 and 4), C. 7, 10, 

1.5 . LXXXI. 2, 3, 4. Kent (Second Bovision), LIV. 14, 15, 16 ; LV. 13 ; LXIV. 

2, 3, 4, 7, 8, 11, 14, 15; LXV. 1, .5, G, 7, 10, 11, 13, 14, 1.5; LXXIII. 1, 2, 3, 6. 9, 

13; LXXXI. 1, 9. Lancashire (First Hevision of 1891 Survey), Cl. 11, 15, IG; 
C^Il. 3 ; (]V1I. 12, 16. Linoolnihlre (First UeviBion), X. 1, 3, 4 ; XI. 2, 3, 4, 5, 9, 
13,16; Xir, 1,2, 3, 1,.5, 0, 7, 8, 9, 10, 11,12, 13, 14, 15, 16; XIII. 5, 6. 9, 10,12. 
13, 11 Norfolk (First lieviHion), LI. 15, 16; IJI. 13 ; LXII. 4, 16; LXIIL 1, 2, 

4, 5, 6, 9, 13; LXIV. 9, J.! , J.XV. 5. l.XXV. 1, 3, 4. Pembrokeshire (First 
llcvisiou), IV 9, (1 1 and 12), 15, 16 ; IVa. 12, 16 ; VIII. 4, 8 ; IX. 3. .5, 6, 7, 8, 12, 

16, 16. XXll. 8; XXVII. I, 2, 3, L .5, 6, 7, 9, 10, 11, 12, 13, 14, 1.5, 16. Suffolk 
(h'liHt IL viaion), LXXXVJll. 10. Torkehire (First Kevision of 1891 Survey), 
CtXXX. 1, 13: (\:XXX1. .5, 6, 7, 8, 10, 11, 12, 13, 15, 16; CCXXXV. 1, 2, 3, 

4, 5, 6, 7, 8, 9, 11, 14, 1.5, 16. 3s. each. 

{K. St<in/ord, London Agent ) 

England and Wales, Geological Survey. 

4 miles to 1 inch : — 

New Bcjries, printed in colours, solid edition Sheets: (5 and 6), Lancaster, 
Preston, Wigan, Southport, and the Isle of Man Drift edition, shoot 16 : Cam- 
bridge, C/<dcneBter, Ipswich, etc. Vrioe 2h. 6d. each 

1 inch— Map 

New series, colour printed. Drift edition, sheet 254 : Henley-on-Thames. 
JWice la. 6tZ. 

(Jtf. Stanford, Lwuion Agent.) 
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England—Londoii. BartholoBuw. 

Handy Beferenoe Atlas of London and Suburbs. By J. G. Bartholomew, v.n.o.s. 
Edinburgh : John Bartholomew & Co., 1808 [1807 J. Frioe 2i. 6<i. net. Preeenied 
hy the Pnhfuher. 

Although many of the plates of this atlas have appeared before, a considerable 
amount of time and labour has evidently been spent on their revision, and the result 
is a decidedly useful little atlas of London for handy reference. A special feature is 
the oxoelleiit index given at the end. In some districts further revision is still 
necessary to bring the maps up to date. 

Europe— Central. ^ Frey tag, 

G. Preytag's Automobil- uud Badfahrer-Karton. 8cale 1 : 300,000 or 1 inch to 
4*7 Htat. miles. Shouts : 9, Provinz Saohseu, Brauduiiburg ; :i0, Krain und 
Kustonland. Vienna: G. Preytag & Berndt, [1007]. Price 1.3r»m. each. Pre- 
»enit>d by the Publuiier. 

France. Vallot, 

Environs de Chamonix, extraiis de la Carte du massif du Mont Blanc, ex^out^ par 
Henri Vallot et Joseph Vallot d’apri^i leurs triungulations et lev^s sur le terrain. 
Scale 1 ■ 20,000 or 8-2 inches to 1 stat, mile. Pans : Henry Barrere, 1907. PreBenUd 
by the Puhluker. 

This map of the environs of I'hauiouix forms part of an entirely new survey of 
Mont Blanc und the immediate neighbourhood which during the oust few years has 
been carried out by the authors, und the results of which it is intended to publish on a 
I : 20,0(t0-Boalo map, consisting altogether of twenty-twn sheets, ns soon as the work 
upon the ground is oompleted. In general appearance this sheet resembles one of the 
Hwiss Government Survey, hut is on u larger scale. C^outonr-lmes are given at intervals 
of 20 metros- on tho land in brown, and on glaciers in blue. Hoads, rookwork, and 
lettering are in black. In addition to the contours which are numbered in brown, many 
absolute heights are given in black liguros. Care has been taken to distingnish by 
symbols the hreadtli and general character of the roads and tracks. In this edition, 
whioh is provisional only, the woodod lauds are not indicated ; but this will be done 
hitor on The basis of tiie map is a careful triangulution, undoriakou by MM. Houn 
and Joseph Vallot, and ultogeihor the work is one of cunsidorahle merit and importance. 
Sweden. Sveriges Geologlska tJndersSkning. 

Svoriges Genlogiska Uiulersdkning Scale 1 : 50,000 or 1'3 inch to I stat. mile. 
Sheets: Her. Aa, Nos: 123, Jbukoping ; ULSvinhult; 137, Viistorvik ; 140, Box- 
holm. Stockholm. Bvorigos (joologiska Untersokning, 1905-1907. Presented by 
the Swedish Geological Institute. 

ASIA. 

Indian Oovemment Surveys. BuryeyCr-Oeneral of India. 

Bengal and Central Provinces Scale 1 inch to 1 milo. Sheets. GO, parts of 
districts Palamau and Hanchi (Bengal) und Sarguja State (C.P.), 1907. 92, 

parts of districts Palamau and Hazaribagli, 1907. 170, part of district Datbhanga, 
1907. 181, district Manbhum, 1907. 208, parts of districts Sonthal Parganas, 

Maiibhuiri, and llazaribugh, 1907. 210, parts of districts Manbhum, Burdwan, 

and Bankura, 1907. 211, districts Manbhum and Bankuru, 1007. 218, parts of 
districts Manbhum, Bankura, Miduapore, and Singhbhum, 1907. 2J7, parts of 
distriots Burdwan, Bankura, and Birbhum, 1907, 238, parts of districts Bankura 
and Burdwan. 1907. 239, part of district Bankhure, 1907. 240, parts of districts 
Bankura and Midnaporc, 1907. 2G1, parts of distriots Burdwan and Bankura, 

1907. 202, parts of distiicts Bankura, Burdwan. and Mugbly, P.)07. 208, parts 
of districts Midnaporc and Balasore, 1895. 282, parts of distriots Murshidabad, 
Birbiium, and Nadia, 1907. 288, parts of districts Howrah, 24-Pargaiias, and Midna- 
pore, 1907. 289, parts of districts Howrah, Midnaporc, and 24- Parganas, 1907. 
390, parts of distriots Nadia and Jessore, 1907. — Bombay Survey, scale 1 inch to 
1 milo. Shoot 178, parts of districts Dunpniur (Hajputana Agency), Idar, and 
Sadra (Bombay), 1905. — Burma Survey, scale 1 inch to I milo. Sheets: 194, parts 
of districts Shwebo and Lower Chindwin, 1907. 206, parts of distriots Thayetmyo, 
Taungu, and Yamolhin, 1907. 207, parts of districts Prome, Thayetmyo, and 

Taungu, 1907. 839, 613, parts of Southern Shan States, 1907. 5<MI, 507, parts 

of Nortliorn and Soutliem Shan States, 1907.— Burma Survey, scale 1 inch to 
4 miles. Sheet 93r, parts of Burma and tho North and South Shan States^ 
1907. — Central India and Hajputana Survey, 1 inch to 1 mile. Sheets : 149, parts 
of states Dungarpur (Hajputana Agunoy), Idar and Sadra (Bombay), 1905. 289, 
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part of state Jaipur (Bajputaua Agency), 1905. 818, parts uf states Jaipur and 
KarauU (Bajputana Agency), 1905. — Central Frovinoes Survey, 1 inch to 1 mile. 
Sheets : 25, parts of districts ISctul and Hosbaugabad, 190B. 102, 124, 147, part 
of district Chanda, 1907. Central Frovinoes and Berar, 1 inch to 80 miles, 1900. — 
Madras Survey, 1 inch to 1 mile. Sheets : 78, part of district Mysore (Mysore), 
1905. 102 and portion of 134, parts of districts Tumkur and (^hitaldroog (Mysore), 

1900. 183, parts of districts Chitaldrug and Tumkur (Mysore), lOOO.—Funjab 
Survey, 1 inon to 1 mile. Sheets ; 05, parte of districts Mianwali and Muxaffargarh, 

1901. 221, parts of district Ferozepur and Faridkot State, 1906. 22H, parte of 

districts Ferozepur and Hissar. 1902 — Sind Survey, 1 inch to 1 mile. Sheet 58, 
district Karachi, 1900.— Levels in Sind, 1 inch to 2 miles. Slieots 20, 27, 
districts Karachi, Larkhana, and Hyderabad, 1900.— iJistrict Sukkur, 1 inch to 
4 miles, 1906.— United Provinces Survey, 1 inch to 1 mile. Sheets: 98, parte of 
districts Naiui Tal, Pilibit, and Kheri, 1907. 122, parte of districts Hac-Bareli, 
uud Unao, 1905. 130, parte of districts Kheri and Jlahraich, 1907. l.'il, parts 

of districts Kheri, Sita})ur and Bahraich, 1907. 192, parts of districts Kheri, 

Bahraioli and Sitspur, 1907. 141, 146, part of district Bahraich, 1907. 227, 228, 
part of district Debra Dun, 1907. Calcutta: Surveyor-Cenerars Oflace, 1907. 
Fretenied by the Seoi eiary of State for India through the India 

Japan. Imperial Oeologioal Survey, Tokyo, 

Topographical map of Japan Scale 1 : 200,000 or 1 iu(jh to 3‘2 stat, miles. 
Sheets: Kaseda, Suzumisaki Tokyo: Imperial Geological Survey, 1907. Fre- 
iented by the Imperial Geological Sarny of Japan, 

Siberia. Ahnert and Khlaponin. 

Carte ge'ologique de la region aurifcrc de la Siilemdja. Dressco par A. Khlaponin. 
Scale 1 : 84,(K)0 or 1 inch to 1*8 stat. mile. Shetts . 1 and 2. Carte gdologiquo 
de la region auiil^ro do Zcua Drubsce pur K. Ahnert. Scale 1 : 84,000 or 1 inch 
to 1’8 stat. miles. Sheets: III. 2, 111. 9, III 1. St. iVtershurg: Comile Ge'o- 
logique, 1905-07. Fremifcd by the Comifd' Oeologlgw , St Jhtersburg. 

AFBIOA. 

Africa. Bartholomew. 

Central and South Africa. By J. G Bartholomew, p.r g.s Scab' 1 : 5,00(1,000 or 
1 inch to 79 stat. miles. Edinburgh; .lohu Burtbolomcw A. Co., ( IlKt?]. Fria, 
mounted in cloth, 98. nd. Fmented by the Vulliifheri^, 

A new edition of a useful general map, with additions and corrections hi railways, 
open and under coubtiuction, Seven plans of ports are given as insets. For sotno 
unexplained reason, hill-shudiug is givim in the soutlicrn part nl the map only. 

Oape Oolony. Topographical Section, General Staff. 

Cape Colony, llecoanaissanee Series. Scale 1 : 250,000 or 1 inch to 3‘9 stat. 
miles. Sheets. 128-A, Warmbad ; 128-0, Little Bushmaiilaud ; 128 L, Strydeu- 
burg, London. 'J'opographicul Section, General Stuff, War Office, 1907. Fr>- 
rented by the Uirvclor of Military Operaiiom. 

Congo State. Lebdgue. 

Carte do I’Wat ludc'pondant du (’ongo. Seale 1 ; 4,000,000 or 1 iueb to ll9 1 stat. 
miles. Brussels : J. Lcl>cguc k Cie., [1907]. Frice l.50/r. 

Egypt. Survey Department, Oairo. 

Topographical map of Fayum Proviuco. Scale 1 ; 10,000 or (P8 inches to 1 stut. 
mile. Sheets: s.k 11-1 and 12-1, 18-2, 14-2, 15-2, 18-1, sw. 11-1, 12 2, 12-4, 
12-6, 12-7, 13-1, 13-5, l.'Mi, 1.9-7, 13-8, 13-10, H-7, M 8, 14-9 and 10, 14-U, 
14-12. Cairo; Survey Departmeut, 1907. Fresented by the Director-General, 
Surwy Department, Cairo. 

Gold Coast. Guggiiberg, 

Map of the Gold Coast, ruhlishod by the authority of Sir John Fiokerigill 
Kodger, k.o.m.g., Governor, under tho direction of Major F. G. Guggisberg, 
R.K., F.R.G.B., Director of Surveys, Gold ^asl. Scale 1 : 125,000 or 1 inch to 1-9 
stat. mile. Sheets : 72-Ii-IIL, Kibbi (Kyebi). Edinburgh and London ; 

W & A. K. Johnston, 1907. Price 2«. each eheet. Fretented by Major F. G. 
Guggitherg, B.E., Director of Surveys, Gold Coast. 

Orange Elver Colony. Murray and Cannon. 

Map of the Orange River Colony, compiled from recent surveys, diagrams, and other 
reliable sources by A. C. Murray, G.S., and Reginald Cannon, a.m.i.u.b. Seato 1 : 
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26S^iiO or 1 inoh to 4 stat. miles. 4 sheets. Johannesburg: The Drawing 
Offloe, 1907. Presented by A. 0. Murray^ E$q. 

Ad unoolonrod outline without hill-shadiug, showing farm boundaries, rail- 
ways, mines, rivers, roads, and other useful information. In its compilation, besides 
the personal obsoryationB and surveys of Mr. A. C. Murray, farm diagrams, and the 
surveys of railwav and mining engineers have been utiliz^, and the map has been 
completed from the degree sheets published by thft Surveyor-General of the Orange 
River Colony. The preparation and drawing must have entailed a considerable amount 
of labour, but the map will doubtless be of great service. It is in four sheets, each 
measuring H5 inches by 471 inches. 

Transvaal. Murray. 

Map of portion of the Zoutpansberg, showing the Mossina-Seta district. By A. 0. 
Murray, o.u. Scale 1 : 80,000 or 1 inoh to 1’3 stat mile. Jolmniiesburg : The 
Drawing Office, 1907. Presented by A. 0. Murray^ Eeq. 

A bhit print showing farm boundaries, mining claim boundarios, disoovurers’ rights, 
roads, and rivers and watercourses, oom'pile<l from farm surveys under the supervision 
of mining ongineors, prospectors, and others acquainted with the district. 

AMIBIOA. 

Canada. Dept, of the Interior, Ottawa. 

Standard topographical map of Canada. Scale 1 • 250,000 or J inoh to 3-9 stat. 
miles. Sheets- 1 n.w. and 1 n.i.. Gnelph, Ontario; 15, Cape Breton, Quebec. 
Ottawa: Department of the Interior, 1906 -07. Presented by the Department of the 
Interior, Ottavja. 

Canada. Dept, of the Interior, Ottawa. 

Railway map of the Dominion of ( 'anada. Senhj 1 : 0,330,000 or 1 inch to 1 00 stat. 
miles. Ottawa Department of the Interior, 1907. Presented by the Department of 
the Interior, Ottaxm. 

This is a useful outliuo map giving, by means of the symbols and colours in which 
the lines are laid down, and by tables of distances, complete information concerning 
the railways and railway systems of the Dominion up to date. Among the latter is a 
table showing the lengths of lines constructed in 1900, and in anotlier the lengths of 
all the lines iu the present year are given. 

Canada. Dept, of the Interior, Ottawa, 

Maps showing the electoral divisions iu Southern Sasketohewau and Southern 
Alberta. Scale 1 : 792,000 or 1 inch to 12*5 stat. mUos. Ottawa : Department of 
the Interior, 1907. Preeented by the Department of the Intti ior, Ottawa. 

Those maps show the Dominion Klcctoral Divisions, according to the Representation 
Act of 1906. 

Canada. Dept- of the Interior, OtUwa. 

Map of Manitoba, Sasketohewau, and Alberta. Scale 1 . 792,000 or 1 inoh to 12’5 
stat miles. 3 sheets. Ottawa Department of the Interior, [1907]. Presented by 
Hie Department of the Interior, Ottawa. 

QBNEBAL. 

World. Tieoh. 

Tektonisohe und seismologiscbe Uobersiohtskarte der Erdo. \on Prof. Dr. Fritz 
Freeh. Petermanm Mitteil ungen, Jahrgang 1907, Tafol 19. Gotha : Justus 
Perthes, 1907. Preeented by the Publisher. 

These two maps accompany Prof. Fr. Freeh’s paper, “ Erdboben uud Geblrgsbau, 
m Petermanns Mitteilungen for November last. 

World. Harmsworth. 

Harmsworth Atlas and Gazetteer. Parts 28 and 29. London ; The Amalgamated 
Press, Limited, 1907. Prioe Id. each part. 

These parts contain the following maps: — Part 28: Nos. 71-72, Last Hungary, 
Galicia, and the Austrian Tyrol; 167-168, United States (general map); 205-206, 
Western Australia. Part 29 : No. 75-76, Western Spain and Portugal ; 123, Borneo, 
Sumatra and Java; 124, the Philippine Islands; 191-192, South America, Brazil. 
World. Hondius. 

Hondius’ World Map, 1611, by Jodoous Hondius. Edited by Edward Luther 
Stevenson, ra.D., and Joseph Fischer, s.j. Facsimile issued under the joint 

No. 1. — January, 1908.] ^ 
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auBpi»68 of the Amerioun Geographical Society and the Hiapanio Society of 
America, New York, 1907. Price 16»». 

Thia map will be apeoially noticed. 

World. Bothang and Znealli. 

Atlante Geograflco ad uao dello Souole oittadino, del J. G. Rothaug e M. Zuoalli. 
Vienna : G. Prey tag & Bemdt, [1907]. Price 2.80 Or. PrmejUed by the PiMinher. 

A Bchool atlaa, principally cnnaisting of maps of European countries, although a 
few small-Bcalo general mans of other oontineats are added. Oq the larger-scalc maps 
relief is effectively shown by a combination of vertical haohuring and colour tinting. 
Xhe maps are clear, boldly drawn, and not overcrowdc^d. 


OHAllTB. 

Admiralty Charts. Hydrographic Department, Admiralty. 

Oharts and Plans published by tho Hydrographic Pepartmonl, Admiralty, during 
October, 1007. Preseuted hy the Jlydrog raphe}. Admiralty. 


No. Inohei. 
8607 m = ;i'0 
8G69 m = 6-0 
156 m = 1-42 
129 m = 1 42 
3667 m = 0*7:i 

S671 m = 

2580 m = 3-0 

8658 m = 0*48 
128 m = 1-5 


991 m =r 4'0 


New Charts. 

Sootlaml, west coast: — Sound of Mull, eastern portion. 'M. 

Scotland, west (voast : dJig hay. 2«. 

Sweden . — V'nderdbod to Muscskar. 58. 

Sweden Maaeskur to Yinga. 5* 

Sweden : — Nidingun to Tyld. '.U. 

Sweden : Tylo to Viken, Halmutad harbour 2«. 

United States, oast coast East river and northern approaches to 
New Yoik. 38. 

Formosa, north coast: — Auran road to So 0 wan. Bo O wnn 
(Suao hay) 38 . 

.fapan, inland sea — ('hannels l>etween Bingo nada and Ozuohi 
jlma. 3« 

New Flans and Flans added. 

Principal groups of th» Oliagos arehipolago. New I'lan: — Salo- 
mon islands. Plan added .—Entrance to Lagoon 2*. 

Japan Anchorages on the ctiaata of Yezo island. New plan : — 
Momhetsu anchorage. 28. 


Charts Cancelled. 


No, 


C'aiicolled by, 


2254 Ireland, west coast Tra-l 
lee bay to Liscanor bay, in-) 
eluding River Shannon.} 
Plans of Tarbort road undj 
Foynes island on this slifot I 
l.Ti; Sweden. Mnseskdr hi I 
Hfillo, including appro, ndiesj 
to Kingshamn. ’ 

129 Sweden: Honu to Pater- 1 
nosters and apprf>aclies loj 
Marstrand and Kladesholm * 
678 North American lakes.— ) 
1 jakes Erie and JH uron. Plan j 
of Port Huron on this sheet. I 
2376 Harbours in Formosa. I 
Plan of Suao bay on this} 
sheet I 

2407 I’lans in Russian Tortary : j 
— Turnon Ula. / 

128 Japan- — Channels b(*-j 
tween Bingo Nada and Ozu-f 

chi Bimii. I 


New chart. 

YiidcrolxMl to Mnseskar 

New chart. 

IMnsoBkur to Vinga 


Plan of So O wan {Suao bay) on new chart . 


New chart. 

Channels between Bingo Nada and Ozu- 
ohi jima 


No. 


156 


129 


3G58 


128 
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Obarti that have raoeived Important Ooirootloni. 

No. 2472, Scotland, west coast :—Looli Gilp, East loch Tarbert, Millport. 2699, 
Scotland, west coast Loch Oarron and Loch Eishom. 109, England, east coast : — 
Entrance to the river Hnmber, Grimsby road. 196, Sweden : — Nidingen to 
H5do. 2ir)8a, Mediterranean sea, westeni sheet. 21586, Meditarranean sea, 
eastern sheet. 2516, Gnlf of St. Lawrence and the river to Quebec. 472, Har' 
hours and anchorages of Ilai^ or San Domingo. 2820, Gulf of Mexico : — Entrance 
to Pensacola bay. 627, Africa, west coast:— St. Panl de Loanda to Great Fisti 
bay. 748a, Indian ocean, sonthern |K>rtion 7486, Indian ocean, northern portion. 
40, India, west coast : — ^iraohi harbour. s:t8, B«y of Bengal . — Bangoou river 
and approaches. 776, China sea : Shieng Mun to Tra ko island. 854, China, east 
coast Port Swatau. 2400, China, oast coast — The bar and approaches to the 
river Min. 3585, China, north-cast coast : - Approaches to tlie Wusung river. 
!i02.'>, China, north-coast : — Wei hai wei anchorage. 462 Japan : — Yezo island with 
adjacent straits. 214, Solomon islands 
(J. t). Potter^ Agent ) 

Danish Charts. S, Danske 80 kort-Arkiv. 

Danish Hydrographic Cliarts, Noa .^>5, Island og Fsaroeme ; 150, Nordsoen, Homs 
Rev: 160, Vestligo del af OstcrwKiii lil 16° 30' () Lrongde, samt sundet og Bel- 
terne ; 167, Graadyb; 215, Odense-FJord * 217, Islands Nordkyst, Steingrims- 
fjurdr ; 218, Daiisk Vestindien, St. Thomas Havn. (Copenhagen : Eongelige Danske 
S0kort-Arkiv, 1906-07. Pre><ented by the Ihinish Admit nlty. 

Indian Ocean and Bed Sea. Keteorologioal Offloe. 

Monthly meteorologi(!al charts of the Indian Ocean north of 15° S. lat. and Red 
Sea, December, 1907. London Meteorological OflQce, 1907. Price 6d. each. 
Preientid by the MeteoroUtgical O^ioe 

North Atlantic. U.S. Hydrogpraphio Office. 

Pilot chart of the North Atlantic Ocean, November, 1907. Washington : U.S. 
Hydrographic Office, 1907. Presented by the V.S. Hydrographic 

North Atlantic and Mediterranean. Meteorological Offloe. 

Monthly meteorological charts of the North Atlantic and Mediterranean, December, 
1907. London: Meteorological Office, 1907. Price 6d. each. Preiented by the 
Meteorological Office. 

North Paoiflo. U.S. Hydrographic Offloe. 

Pilot chart of the North Paoifle Ocean, December, 1907. Washington : U.S. Hydro- 
graphic Offloe, 1907. Presented by the U.8, Hydrographic Offloe. 

FHOTOGBAPHS. 

Asiatic Turkey and Persia Loraine. 

Fifty-seven photographs of Asiatic Turkey and I'ersia, taken by Percy L. Loraine, 
Esq., of the British Legation, Tehran, 1907. Presented by Percy L, Loraim, E^q, 
'J'aken during a journey made in March, April, and May of the present year, 
from Constantinople to Telinin vid Beirut, Damuncus, Aleppo, (beuoe overland to the 
Reskent* on the Euphrates, and down that river to Basra. From Basra Mr. Loraine 
travelled through Persia to Isfahan rid Ahwuz, and thencie north to Tehran. Parts of 
the route are little visited by Europeans, hence the photographs have a special value. 

(1) Camel caravan at Mersina ; (9) Custom house, Mersina ; (3) North Lebanon and 
Mount Sunni n from the railway ; (4 and 7) Damasous ; (5) Example of Arab archi- 
tecture in the citadel of Aleppo; ((») The citadel gateway, Aleppo ; (8 and 9) Aleppo; 
C 10) The banks of the Euphrates at Meskoue ; (11) On board the Shahhtour ; (12) Arabs 
watering their herds in the Euphrates; {\'A) ShukhUmr at A nab, on the Euphrates; 
(14) An island in the Euphrates near Anah; (15) The Euphrates at Anah; (16) Mid- 
day halt on the rood between Pelludja and Baghdad ; (17) Pontoon bridge on the 
Tigris ; (18 and 19) Kut-el-Amura ; (20) A “gufl’a” at Kut-el-Arasra ; (21) Arab boys 
diving at Amara; (22) Amara; (23) Quay at Amara; (24) Native sailing craft on the 
'I'i^gris ; (25) Ezra’s tomb; (26) Junction of the Euphrates and Tigris at Gumeh 
Civorua); (27) 8hatt-ul-Arab ; (28) A “helium” on the Bhatt-el-Arab ; (29-84) Basra 
«ieek; (85) Two steamers belonging to Bheikh Khazzal on the Earun river near 
I’^ander Naseri (Ahwsz); (86) The Euphrates and Tigris Steam Navigation Company’s 
H. Malamir at Bander Naseri ; (37) On the Bakhtiari road near Jam ; (88) On the 
Kikhtiari road near Chcshin-i-roghaii ; (.39 and 40) Ala Ehorshid ; (41-43) Camp of 
h'luhab es Saltnneh, Malamir; (44) Bakhtiari tribesmen; (45) Between M^amir and 
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Tul-i-Shalu ; (4(>) The Kanin gorge at the Rhalu bridge ; (47) The Shalu bridge ; 
(48) Between Sarkbun and Dopulan; (49) Bridge over Karun near Dopulan; (50) 
House of Shahab es Saltaneh at Ardal; (5l)Ardal; (52) View from the entrance of 
the Tang-i-Dajrkesh Warkeah gorge ; (53-55) Tang-i-Darkesh Warkesh ; (56) The 
Zendeh Kiid near Bistagun ; (57) laafahan-Tehran road near Isfahan. 

China. Davies. 

Fifty-six photographs of Southern Chiang-su and Northern Chfi-ohiang, China, 

taken by Major H. K. Davies, 52nd Oxfordshire Light Infantry. Presmted hy 

Major H. H. Daviet. 

These pnotographs represent in a striking manner the characteristic scenery of the 
Yang-tzti delta, as well as the mode of life and industrius of the inhabitants. Home of 
the views are panoramas. 

(1 and 2) Wooden bridge; (3) Stone arch bridge; (4 and 5) Stone arch bridge, 
Grand canal ; (6) Three-arch stone bridge ; (7) European honso-boat ; (8-10) ChincHe 
house-bouts; (11) Ferry-boat ; (12 and 14) Small cargo boats. (13 and 15) Bigoa'jo 
boats, Grand canal; (1(5) Wheelbarrow near Shanghai; (J7) Wheelbarrow loahod 
with cotton ; (18) Cormorant liahors ; (10) Machine for drawiug up water for irrigation, 
worked by a buflfalo : (20) Shed of irrigating muchiiie ; (21) Cormorant fishers at work : 
(22) Broken bridge; (28) A typical village; (21) Pagoda at Ping-wu ; (25) A typical 
big creek ; (26) Typical scenery ; (27) A village ; (28) Fishing-nets ; (29) Naik Vishnu 
Gaodo, surveying; (30) Sifting corn ; (31-38) Village men and boys; (39 45) Village 
women and children; (46-49) Typical scenery; (50) The “Hills” 20 miles west of 
Shanghai; (51) A typical big creek. (52) A typical \illage; (53) Bridge over Grand 
canal near Za-m5n ; (54) Northern i>art of Ping-wu; (55) FaHtern suburb of Piug-wii ; 
(56) Ka-hsing Fu from outside west gate. 

New Zealand. Martin. 

Six pliotographs of the Great 'Ihrawera Volcanic Rift, New Zealand, taken by 

J. Martin, Auckland, New Zealuiid. Presented hy T>i . J. Mackintosh Bell, M.A. 

(1) Mount Tarawera after eruption: (2 and 3) 'Die White Tcrrtt<'e, (4) White 
Terract* eruption ; (5 and 6) The Pink torrnc<*. 

New Zealand. New Zealand Oovemment. 

Forty-one photographs of the Soul horn Alps of New Zealand, taken by the New 

Zealand Government Tourist Department. Presented hy Dr. Mackintosh Bell, 

M.A. 

A beautiful series of photographs, recently cxhihiied hv Dr Mackintosh Bell at 
a meeting of the Society on the occasion of llie reading of his paper. Some of the 
glacier and snow views are very good. 

(1) Mount Cook from Mueller moraine; (2) ]Mount Cook and St. David's Domt' ; (3) 
Mount Seftoii ; (4) Mount Sefbm from Hermitage ; (5) Mount Bofton in storm clouds ; 
(6) The Footstool from Suolo> range; (7) Enlrauco of Hooker valley; (8) Mount 
Cook and the Hooker river; (9) Looking up Hooker valley to I.a Perouse and Baker’s 
Saddle; (10) Ball hut from lateral moraine, (11) Mount Malte Brim from Constance 
glacier ; (12) Malte Brun range from Ball pass , (13 and 14) Do la B^he and Minaret 
})caks, with Ranfurly und Constance glaciers; (15 and 16) Looking down Tasman 
glacier; (17) Looking up Tnemaii glucior from Ball ])ubs ; (18) Looking down Tasman 
glacier from Malte Brun ; (19) Ou Tasman glacier, ice-ndgos ; (20-22) Head of Tasman 
glacier; (23) Mounts Tasman and Hilverhorn ; (24) Sunset, upper Tasmau glacier; 
(25) Copland range and Lytlel glacier, (26) Top of Ooplancf pass; (27) liOoking 
across Welcome Flat and ( 'opland river (28 and 29) In Cloplnnd valley ; (30) 
Junction of Copland river and Architect creek : (31) The Footstool, Moorehouae range, 
and Copland pass , (32) Looking up Copland valley, Ryan’s peak ; (38) Mount 
Glorious, Copland valley ; (34) Hoohstetter ice-falls . (35) Amongst broken ioo, llooh- 
Bt('ttor ioe-falls : (36) loo valley, Ilochstctter ici^-falls : (37) Minaret und de la ^ohe 
from Hoebstetter icc-falls ; (38) Ice cave, Hoohstetter ice-falls; (39) Mount Cook ; (40) 
Mount Cook lillies; (41) From Fairy cove, Manai>ouri. 

N.B.— It would ip^eatly add to the value of the ooUeotion of Fhoto- 
graphe which has been establiBhed in the Map Boom, if all the Fellows 
of the Society who have taken photog^rapha during their travels, would 
forward copies of them to the Map Curator, by whom they will bs 
acknowledged* Should the donor have purchased the photographs, it 
will be useful for reference if the name of the photographer his 
address art givsm 
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THE GORGE AND BASIN OF THE ZAMBEZI BELOW 
THE VICTORIA FALLS, RHODESIA, 

By O. W. LAMPLUGH, F.R.S., P.O.S. 

Introduction . — At Ihe request of the Council of the British Association, I 
spent a few weeks in the summer of 1905 in examining the geological 
and pbjHiographioal features of tbe little-known oountiy lying to the eiust- 
ward and south-eastward of tbe Victoria Falls of the Zambesi river. My 
preliminary report on this invetstigation was read at the Johannesburg 
meeting of the Association in that year, and was subsequently printed.* 
More recently, I have dealt with the geological results in a paper 
published by the Geological Society of London ; f and I have described 
the ooourrenoe of stone implements, possibly of high antiquity, in this 
part of the Zambezi valley in another paper, contributed to the Anthro- 
pological Institute. { 

There still remains some geographical material that seems worth 
placing on record, though it is admittedly imperfect of its kind. 

The primary object of my exploration was geological, and to this 
consideration all others were subordinate. During the neoessarily 
rapid traverses, no time was found for siiictly geographical work; 
and as the character of the country is such as to render accurate mapping 
peculiarly tedious and difficult, 1 had to abandon the idea of producing 


* Abridged, in Nature for Novembor 30, 1905 (vol. 78, pp. 111-114) ; and, fully, in 
Rep. Britith Aiioo. for 1905, pp. 292-80] (London: 1900). 

t Quart. Joum. Oeoh &»., vol. 78 (1907), pp. 162-219, with iniip, and 7 platee from 
photographs. 

X Joum. Anthrop. Imtit.t vol. 86(1906), pp. 159-169, with Illustrations. 

No. IL — Fxbruabt, 1908.] 


L 



131 THE QOKQE AND BASIN OF THE ZAMBEZI 

anything beyond a rough eketoh-map.* * * § It had been hoped that 
separate expert assistance might be obtained for the topographical work 
of the expedition, but this was not available in the event. Con- 
sequently, I can hardly do more than indicate where the representation 
of the country on the existing maps is incomplete or erroneous. In 
cartography, as in most matters, it is, indeed, much easier to criticize 
than to construct ; and we shall probably have long to wait for a map 
of the region that will be accurate in detail. 

My sketch-map here reproduced (Fig. 1) shows the routes that 
were traversed, and the approximate position of most of the localities 
mentioned in the following notes. As the method and circumstances of 
the traverses have been elsewhere described,']’ this information will not 
be repeated. It will be advisable, however, brieHy to recapitulate the 
ruling factors in the physiography and geology of the region before 
describing the present aspect of its surface. 

The country to be dealt with is a small portion of the vast 
South African plateau which has boon deeply notched by the erosive 
activity of the Zambezi and its feeders in their rapid descent towards 
the Indian ocean. North-west of the Deka river the whole area 
within the sketch-map is underlain by a series of basaltic lava-llows, 
known as the Batoka Basalts,” which are probably of Mesozoic age. 
The course of the l)eka river coincides approximately with the line of a 
great fault — the “ Deka fault ” — which brings in older rocks abruptly 
on its south-eastern side. These rocks consist of sandstones and shales 
with coal-seams which I have named “ the Waukie series.” On the 
south-east side of the Waukie coalfield, this series is seen to rest 
ui^oonformably upon the oldest rocks of the country, a very ancient 
metamorphio and igneous complex. Where the plateau is still unbroken, 
these solid ” formations are generally overlain by superficial deposits 
of sand, “ surface-quartzite,” and other kindred materials, which are of 
much interest because of the evidence they afford for great changes of 
climate during comparatively recent periods. 

Previous Exploration . — The course of the Zambezi river from its 
mouth up to the confluence of itstiibutary the Deka has been frequently 
traced ; I and it has twice been followed up from the Victoria Falls to 
one of its main Bouroes.§ But the routes described in published travels 


* I have traced out my route in manuscript, by compasB bearings and dead rookon- 
ing, to the uoalo of 1 inch = 1 mile ; but the result is unsatisfactory, from want of points 
fixed with precision. 

t Rep. British Assoc, for 1905, pp. 292-20G. 

X The most systematic geographical exploration of recent date is that of Major 
A. Bt. H. Gibbous and his companions in 1898-1000, described by Major Gibbons in 
* Africa from South to North, through Marotseland ’ (Londou: 1904). 

§ By Major Gibbons (supra oit.), and by Colonel Colin Harding ( ‘ In Bemoiest 
Barotsolaud.’ London : 1905). 
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have all swung away from the river, either to northward or southward, 
for the spaoe of about 70 miles, between the Deka oonfluenoe and 
the Falls. For about 66 miles of this distance, measured directly, the 
Zambezi speeds tortuously in a rock-bound canon through an excessively 
rugged wilderness, vigorously described by one traveller who entered its 



southern fringe, as “ about the roughest country in the world.” * Much 
has been written respecting the anomalous zigzags at the head of this 
canon, immediately below the Victoria Falls ; but, owing to the difficulty 

•PC Selous, in * A Hunter’s Wanderings m Africa ’ (London : 1890), p 103 See 
also ftirther deiorlption on p 107. 
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•of aooess, yery little information Has been fortHooming with respecst 
to any other part of it. David Livingstone, in his second jonmey from 
the Falls, in 1860, gained a glimpse of it in two places from the north 
bank; • and in 1870, Edward Mohr reached its brink from the south 
at a vaguely indicated spot somewhere between the Matetsi river and 
the Falls-t 

It was not until 1902 that the first steps wore taken towards a 
systematic investigation of the “ Batoka Gorge * * * § ’ (the name that seems 
most fitting for the canon). In that year Mr. F. W. Sykes, who until 
recently held office under the British South Africa Company as District 
Commissioner and Conservator at Victoria Falls, traced the gorge 
continuously eastward as far as the Tshi mamba cataracts, and also, with 
much difficulty, reached it at two or three points between these cataracts 
and the oonfiuence of the Earamba river, which lies some 35 miles east 
of the Victoria Falls. The report in which Mr. Sykes described his 
investigation has not been published; but by the courtesy of the 
Directors of the British South Africa C/ompany, I was provided with a 
copy of it before starting on my journey, and by their further courtesy 
I am permitted to quote passages from it in the descriptions which 
follow. 

It was to my inestimable advantage that I was granted the personal 
guidance and companionship of Mr. Sykes in my own investigation 
of the country bordering the gorge on its northern side ; and I was 
similarly aided in my later traverses of the country south of the Zambezi 
by the local knowledge and leadership of the late Mr. H. F. Greer, 
who at that time held the post of Assistant Native Commissioner at 
Matetsi. 

The singular character of the canon immediately below the Victoria 
Falls lent support to the original idea of David Livingstone that it was 
a veritable crack arising from a sudden rending of the earth’s crust, and 
this idea has been reiterated by most of the travellers who followed 
him. It was pointed out, however, more than forty years ago, by 
Sir Archibald Geikie, J that the gorge had more probably been developed 
simply by the erosive force of the river itself ; and this explanation was 
fully established by the evidence brought forward threo years ago by 
Mr. A. J. 0. Molyneux in the pages of this Journal § as the result of 
his personal examination of the head of the gorge. Every part of the 
canon that I visited bore out the conclusion that it is a valley of 

• ‘ Narrative of an Expedition to the Zambesi and ita Tributaries ’ (London : 1865), 

p. 808. 

t ‘ To tho Victoria Falls of the Zambesi ' (Eng. trenbl. l.ondon : 187C), pp. 817-318. 

J In the Jint edition of Lie ‘ Scenery of Scotland ’ (London : Macmillan. 1865), 
p. 83 and footnote. 

§ “ The Physical History of the Victoria Falls,” Qeogr. Jottm.j vol. 85 (1905), 
pp. 40-66. 
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oroaion ; and I found excellent illustrations, elsewhere described,* of the 
mode in which the curious zigzags are developed, both in the main 
gorge and in its laterals, through the differential excavation that ensues 
where vertical planes of weakness traverse the rocks. 

The General Aspect of the Qor(je . — The Batoka gorge offers many 
attractions both as a spectacle and as a field for scientific research of 
various kinds. My own investigation included only so much of the 
canon as sufficed to assure me of the continuity of its geological 
structure, together with the main outlines of its physical aspect. 

The impressive perpendicularity of the walls in the upper reaches 
of the gorge seems, at first sight, to render access to its floor impossible 
except by artificial aid (see Fig. 2) ; but even in this part there are 
reoesses which are in varying degree practicable for descent. Thus 
in the eastern angle of the ohasm that forms the very beginning of the 
gorge, I managed, by slightly hazardous scramhling, amid heavy showers 
of spray, to reach the water’s edge at the actual foot of the Victoria 
Falls ; and the easy pathway down the Palm kloof, the next eastern angle 
of the canon, is well known to all visitors. There is, again, not much 
difficulty in descending to the eastern side of the river at the little beach 
of white sand that lies within the acute bend south of the railway- 
bridge. Then follows a stretch of a few miles where the walls appear 
to be comparatively unbroken; but even in this portion it is probable 
that clefts practicable to the skilled climber will be found, for there is 
much intricacy of detail in the cliffs, in spite of the simplicity of their 
general contour. 

As their distance from the Falls increases, the sides of the gorge 
become steadily loss steep, owing to the more prolonged weathering 
which they have undergone, so that after the first 10 miles or so their 
aspect is no longer conspicuously formidable. They are, however, still 
dangerous, because broken at intervals by difficult “ kranzes,” or belts 
of crag, often deceptively foreshortened when viewed from above, and 
partly hidden by the growth of sorub on the slopes between them (Fig. 3), 
These crags mark the outcrop of the massive basalts, while the inter- 
vening bush-olad slopes conceal the bands of more perishable slaggy 
breccia which have formed the ancient surfaces of lava-streams. 

But the main obstacle to the exploration of the middle and lower 
parts of the canon lies in the difficulty of reaching its brink amid the 
maze of branching ravines gouged out by the tributary streams, whereby 
the country bordering the gorge is rendered un traversable. The Zambezi, 
in carving its low-level trench backward into the great plateau, has 
revived the erosive oapajcity of its tributaries one after another as the 


* “ The Geology of the Zambesi Basin around the Batoka Gorge,” Quart. Journ, Gtol 
Sofl., vol. 68 (1907), pp. 187-192. 
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beginning of its gorge retreated past their months, so that always the 
mature system of drainage above this oritioal point has given plaoe 
to a very vigorous “ rejuvenated *’ system immediately below it. The 



FIG. 3 .— BATOKA GORGE, ABOUT 15 MILES EABT-BOUTH-BABT OF THE VICTORIA FALLS. 
{Photo hy F. w. Syket.) 
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furcefulnesB of this rejuvenation is impressively demonstrated by tbe 
difference between the shallow valleys of the tributaries above the 
Victoria Falls and the gloomy chasms through which the feeders below 
tbe Falls gain confluence with the Zambezi. The length of these 
chasms is a rough measure of the time which has ensued since the 
main gorge was opened to their streams. Hence, the farther we descend 
from the present head of the Batoku gorge the longer and more numerous 
do the subsidiary ravines become, and the more thorough and intricate 
is the dissection of the plateau. At last hardly a vestige of the 
unbroken plain is left, and the country for some distance on lx)th sides 
of the Zambezi is a bewildoring network of crctggy ravines and bush- 
clad ridges, parched and desolate during the dry season and lashed 
with torrents during the rains. 

The depth of the Batoka gorge increases persistently eastward down 
to its termination a few miles above the confluence of the Matetsi river. 
The plateau itself falls steadily in the same direotion, but the descent 
of the Zambezi within its trench is still more rapid. In fact, in the 
Victoria Falls the river has only well begun its active work, which it 
afterwards pursues relentlessly throughout the gorge ; and the frequent 
occurrence of rapids, with at least one bold cataract, presently to be 
described, is sufficient evidence that the deepening of the canon is still 
in progress. At the Victoria Falls the chasm, to mean water-level, 
is 360 feet deep ; at the confluence of the Songwi stream, 6 miles 
below, the depth from the crest to the floor of the gorge, according 
to my measurement by aneroid, is about 460 feet; at the Chi mamba 
cataracts, some 20 miles farther eastward, about 050 feet ; and at the 
Karamba confluence (see map, p. 135) about 800 feet. The level of 
the Zambezi at Makwa,* near the mouth of the Deka river, appears 
to be about 1100 feet less than its level just under the Victoria Falls 
(see p. 135), so that the river, in passing through the Batoka gorge, 
loses in altitude thrice as much as it loses in its first plunge from the 
plateau. 

The enormous augmentation of the Zambezi toward and just after 
the close of the wet season, while deei)ening the water considerably 
even on the broad upper river, has its greatest effect when the mile-wide 
stream is suddenly concentrated within the narrow confines of the 
gorge. In some spots we saw evidence of floods rising up to 60 feet 
above the dry-season level, besides covering the whole floor of the 
canon in places where the channel of the river during the drought 
occupies only one-seventh of the total breadth of the floor. I have 


* I have proposed that Major Gibbons’ name “ Makwa *' be adopted for the place 
on the south bank of the Zambezi, a little above the Deka confluence, instead of the older 
name “ Wankio’s drift,” in order to avoid confusion with the well-known place on the 
railway, some 35 miles distant (see Quart. Journ. Ged. Soo , vol. 68, p. 167, footnote). 
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elsewhere discussed the potency of this extreme seasonal variation * in 
producing the peculiar features that characterize the canon. 

The broad platforms in the bottom of the canon, dry during the low- 
water stages of the river, are of course directly due to this variation. It 
is difficult to realize the spaciousness of these platforms until one comes 
actually to traverse them, and then they seem indeed strangely dis- 
j^roportionato to the shrunken river. 

It is, I think, from these platforms that one gains the most im- 
pressive A lews of the canon, for they provide standpoints well away 
from the impending walls, and therefore giving oi>en vistas. Not that 
the soeneiy of the gorge is possessed of much loveliness — usually it is 
stern, with a savage sternness. But there is that of strangeness in it, 
and of variety in detail grafted upon simplicity in outline, that grips 
the imagination. 

However varied in foreground, the general features of the vista 
seen from the flood-platform is always the same : rugged ledges of black 
basalt underfoot, with the opaque green river pouring swiftly along its 
narrow channel in a string of eddying coils, and bursting tumultuously 
here and there into white rapids ; along the outer borders of the flat, a 
broad fringe of glossy black boulders, with here and there a patch of 
glaring sand, marking the flood-limits of the river ; behind the boulders, 
a narrow belt of trees in full dark-green foliage; and above, hemming 
in the view, the grim rusty-brown or purple krantzos and alternating 
slopes, clad at the dry season with faded scruh and trees, rising grandly 
up to the even edge of the plateau. 

Where the river deigns to follow the direction of the main fracture- 
lines of the rock, the vista remains for a space remarkably straight and 
regular. But where the joints and other vertical fractures of the basalt 
lie athwart its course, the Zambezi swerves sharply to and fro in its 
struggle to cross the harder barriers, and the sides of the gorge are 
notched into zigzagging spurs that break down irregulaily into sharp 
arr^tes and pinnacles, often so complex and overlapping from every 
view-point that the eye is baffled by their intricacy. In such places as, 
for example, jusit below the confluence of the Sungwi (Fig. 4) — the river 
seems to plunge into a tangle of rock and disappear, and even from 
the crest of the gorge its doublings are hidden from view, so that 
patches of water gleam perplexingly from the depths in unexpected 
spots. The native report menlionod by Schulz and Hammar,t that the 
Zambezi in one place ran underneath the rocks, was i)erhaps based on 
some such apparent disappearance of the river. 

It is in these sinuosities that the sconory of the gorge attains Its 
greatest diversity and interest; and these portions also best deserve 

Op, supra eit. 

t ‘ The New Africa,’ etc. (London : 1897), p. 41. 
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detailed examination from the light which they throw upon the past 
oonditionB of the river. 

In its minor features the flood-platform resembleB the foreshore of a 
craggy sea-coast. Terraced reefs and irregular bosses of rook, some- 
times high enough to form islands at flood-time, roughen its surface; and 
it is deeply pitted with well-liko “ pot-holes,** ground smooth and true 
by the rock-drill of whirling torrent-driven stones. The amygdaloidal 
structure of the basalt is peculiarly favourable to the production of 



U-IQ, 4.— TUE FLOOD-PLi.TFOBM IN THIC GORGE OFF THE MOUTH OP 
THE SONOWI, LOOKING SOUTH. 

{Photo hy Colontl F. W. I{liod€'s.) 

iliese pits, which, by their numbers and size, are a striking characteristic 
'd' the floor of the gorge in many places. The more shapely are circular 
in plan, and 1 measured some that ranged up to 6 feet in diameter, and 
up to 12 feet in depth. At the time of our visit a few still held water, 
hut most were dry, and sometimes contained a little sand among the 
Touud grinding-stones, along with delicate fresh-wator shells which 
uiust have been either wafted in by the gentler current of the subsiding 
floods or nurtured in the slowly evaporating waters of the pita after 
their last filling. 
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Besides those “ pot-holes,** the flood-platform occasionally holds 
broad deep pools, ranging up to the size of a small mountain tarn. 
Such pools occur in most cases at or near the mouths of the tributaries, 
and the hollows which they occupy have perhaps been initiated by tho 
cataracts which originally descended from the hanging valleys ’* of 
these tributaries, being subsequently maintained and deepened by tho 
annual flood-scour. A pool of this kind at the great bend near tho 
Songwi is shown in Fig. 5. At the time of our visit it was about 80 
yards wide and 200 yards in length ; a massive crag rose precipitously 
from it at one side to a height of 00 or 40 feet, while on the opposite 
side it was separated from tlio Zambezi by a low rock-barrier 00 yards 
wide, against wliich was banked a steeply sloping beach of white 
quartz-sand that, like most of tho sand-patches of the gorge, gave out 
a sharp screech when trodden. The depth of its dark waters at the 
foot of the crag was certainly great, hut we failed to obtain a sounding. 
The streamlet from the side gorg(‘ of tho Songwi trickled into the pool 
through a broad fringe of flood-carriod boulders, but was insuflioient 
to balance tlie loss by evaporation, as progressive shrinkage was shown 
l)y tho series of water-stains on the l>ordering rock. Wo saw at first 
numerous big fish and a crocodile in this pool, but they sank out of 
sight when we approached it, and the smooth gloom of its surface con- 
trasted strangely with ihe wild energy of the great river that roared 
near by. 

Sometimes at tho mouth of a tributary tho pool is replaced by a narrow 
water-filled inlet thit runs across the flood- plat form straight from tho 
main river for some little distance up into the side gorge, as shown in 
tho sketch-plan, Fig. 8. Along with certain other features of the 
canon-floor, this is attributable to tho fact that the Zambezi docs not 
attain its high fic»od-level until toward tho close of the rainy season, so 
that the earlier spates of its tceders in the Batoka country occur while 
tho platform is still bare. Therefore, when a tributary happens to have 
struck along a plane of easy erosion, it sinks its trench clear across the 
platform to the low-water channel of tho river. Later, when the 
Zambezi rises to its heiglit, while its tributaiios are already shrunken 
and feeble, the main flood surges up far into the mouths of the lateral 
chasms.* 

I have no doubt tliat tho animal and jdant life tliat lies sheltered 
within the gorge and its branches would well repay systematic study, 
and I regretted my inability to deal with it. Always on descending 
into the canon one was struck witli the difference between tlie upper and 
the under world : tlio plateau, parched into seeming lifelessness by the 
long drought, enduring the full glare of tho sun during the day and the 

This uppearB also to bo tlie condition di*Bcribod by Cliapmun as existing at the 
confluenoo of tho Gwai river (• TravolB,’ etc., vol. ii. p. 191 ). Hit, description puzzled 
me greatly when I read it before visiting the gorge-country. 
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chill radiation of the night, its streams dry or merely trickling, and its 
vegetation sere and grey ; the gorge, some hundreds of feet l>elow, full 
of deep cool shadow in the daytime, and at night gaining warmth and 
shelter from its lofty barfiers, its’ waters always plenteous, and its trees 
in full foliage. 

Indeed we may look upon the canon as an inlet of the low country 
reaching back into the plateau, and the investigation of its fauna and 



FIG. 5 . — IU(. POOIi ON THE FI OOD-PJ ATFOKM IN THE (rOROi: AT 'I HE 
80NOWI eONFOUENCE. 

{J'fujto by Cob nit F W ll]iodei> ) 


flora is likely to bring out this relationship. In its upper roaches we 
saw no traces of the larger mammals except the baboon, but to the east- 
ward of the Cbimamba cataracts the hippo} otamus frequents the river, 
and antelope of various sjiecios enter the gorge, though apparently they 
uio not numerous. In one sjiot only, opposite the mouth of the Nama- 
ruha river, we saw the spoor of lion on a patch of sand jn the canon. 

The peculiar cloudy green colour of the liver when viewed from the 
crest of the gorge, which has impressed most observeis, is probably due 
to the presence of minute organisms nurtured in the placid reaches 
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above the Falls. It is not noticeable until the waters are oonoentrated 
within thoir deep channel below the Falls, and is most marked in the 
upper part of the canon, becoming gradually less conspicuous in the 
lower roaches. We may therefore suppose that the colouring agent is 
partly eliminated by the swift current and aerating rapids of the gorge. 

The great valley appears to lose its gorge-liko character rather 
abruptly at a few miles al>ovo the confluence of the Matetsi river, and 
thereafter the Zambezi flows for several miles through a more open 
valley, bounded on both sides by comparatively low and irregular hills, 
which represent merely the stump of the much-dissected plateau. I was 
unable to reach the place where the change occurs, but on looking 
north-westward from the broad bar of rook and boulders that juts 
out into the Zambezi at the mouth of the Matetsi, I could see the 
broken edges of the high plateau converging upon the river from 
l)oth sides within a few miles, while toward me they lost their definite- 
ness and retired as a background to the undulating lower country 
bordering tlie river. At the spot some 10 miles farther up, where 
I reached the Zambezi fioin tlie south (see sketch-map, Fig. 1), it had 
not yet left its ])rofonnd trench, that showed as a clean-cut notch in 
the plateau. 

It is especially noteworthy that this change in the shape of the 
valley is not dependent upon a change in the character of the rooks, 
for the basalts are continuous right down to Makwa, the eastward limit 
of our journey. The lowering of the country near tlie river seems to 
bo duo, as will presently bo sliown, mainly to the eiosive energy of 
several important tributaries, which, during the long interval since 
their low-level diainuge was established, have carved out overlap] )ing 
basins, and liave^ lelt 1c^^ rmnnanl.s ol the original plateau in the 
vicinity of the main ri^('r. 

Su(j<fC8t(‘(l U('h< rvation of tlto Ihttoha Gonje , — The excellent policy ot the 
Governments of the I nited States an<l Canada in reserving tracts of 
natuial grandeur (jr jjeculiaiity fiom sottltment or from proj)rietary 
rights of any kind, and in stiingeutly j>rotecting the wild life of such 
tracts, is now so well recognized and so widely adopted in our colonies, 
that it is needless to discuss its advantages. This policy has, I believe, 
been already applied by the Administrators of the British South Africa 
Company to the immediate surroundings of the Victoria Falls ; and it 
should, in my opinion, he extended to cover the whole belt of country 
bordering the Batoka gorge and eastward up to the mouth of the 
Matetsi river. 

The tract is not one in which minerals of economic value are likely 
to occur ; the natives within its precincts are very few ; its agricultural 
capabilities are slight compared with those of the vast adjacent aieas 
that still await settlement; and its extreme ruggednesfl, while rendering 
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it unattractive to the sportsman, might long give shelter to the animals 
that inhabit it, especially to the hippopotamus. The increasing resort 
of tourists to the Victoria Falls opens the prospect that the gorge will 
before long be included in some “ grand tour of the Zambezi,” and it 
is therefore advisable that the country should be protected before private 
rights are acquired, as elsewhere has occurred, that might be difficult 
afterwards to annul. 

I am fortunately able to add that, through the willing co-operation 
of Sir Lewis Michell, this suggestion has already been brought before 
the Directors of the British South Africa Company, with favourable 
result ; and 1 am informed that steps arc being taken to bring it to 
praotioal effect. 

It would not need muoh labour to clear some rough tracks through 
this pathless country, by which, at any rate, the upper part of the 
gorge might be made quite easily ac^cessible. The leisurely visitor might 
then find pleasure and interest in its wild sconery, which contrasts so 
sharply with the placid aspect of the country above the enchanting falls. 

Description of Partiailar Portions of th Gorge , — From the shape of its 
walls, we may infer that all the up{>er portion of the gorge, for many 
miles, has been dug out nearly to its present depth by the descent of the 
Zambezi from the lip of the plateau either, as now, in a single grand 
plunge or in a sucoossion of cataracts so closely connected as to have 
praetioally the effect of a single fall ; and that the deepening which has 
since ensued, and is still in progress, has been of secondary coiisequenoe. 

If the canon had been excavated gradually, on© should have found the 
successive stages indicated by ledges or terrac* s high above the present 
stream, whereas in the parts examined hardly any trace of old river- 
terraoes was seen, the slopes, as shown in Figs. ;i and 7, being generally 
regular from crest to floor, except where the usual trap-like features 
have been developed in the basaltic lavas by subaerial weathering. The 
only place where a definite shelf was noticed within the canon was 
between the acute elbows of the river just below the Chimamba cataioola 
(see left-hand side of Fig. 1>). This shelf was inaccessible to me, but it 
appeared to lie 60 or 60 feet above the dry -season level of the Zambezi. 
1 believe that it marks the prolongation of the thick bed of dense basalt 
across which the river now plunges at the lower Chimamba cataract, 
and that it is due to the reoession of this powerful cascade. 

Of the frequent splitting of the river into separate branches in its 
precipitous descent, just as it is uow divided by the islands on the lip 
of the Victoria Falls, there are indications in several parts of the gorge. 
Those oonditions have prevailed wherever the river has crossed any 
i>elt in which vertical planes of structural weakness are numerous. Its 
waters in such places have simultaneously carved parallel or interlacing 
trenches along the several planes, until the more rapid recession of 
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some partiouUr trenoh has again colleoted the river into a single 
channel.* Where this has occurred, the sides of the gorge are diversified 
by high pinnacles and ridges, separated from the main crest by deep 
precipitous notches and troughs which are the relics of the abandoned 
channels. 

There is a readily accessible example of this subsidiary sculpturing 
in the zigzags below the Victoria Falls, only about a mile south-east of 
the hotel, at the end of the second spur on the western side of the river. 
This spot attracted the notice of several of the early travellers, and is 
described, and embellished, by Holub.t Here, the true brink of the canon 
is rendered inaccessible for 600 or 600 yards by a steep- walled trenoh, 60 
or 80 yards wide and 80 to 120 feet deep, which cuts off a narrow ridge 
along the rim of the main gorge, as shown in the birds’-eye view Fig. 6. 
The northern end of this ridge rises perpendicularly in a flat-topped 
kopje to the general level of the crest-line, but the remainder of it is 
irregularly broken by transverse gaps, and is terminated southward by 
a sharp swerve of the trenoh which then ends as a “ hanging valley” in 
the walls of the canon. 

The peninsulas below the Songwi confluence G miles from the 
Victoria Falls show analogous features, softened and modified, however, 
by their much longer endurance of subaSrial weathering. 

It was at the mouth of the Songwi that we first descended into the 
gorge in our journey eastward. Mr. Sykes had previously explored 
this place, and gives, in his unpublished report, the following gra])hio 
descri]»tioa of the circumstances of his first visit : — 

“ With the exception of two old men, Namakabwi and Kalonga, the 
natives professed entire ignorance of all details necessary to assist one in 
viewing the gorge from consecutive points, so that it was only after 
constant checks and much labour that these were ultimately reached. 

. . . The Songwi is a lively little stream with deep jiools, heading from 
the great oj>en }»iece of country l>elow Makoni’s kraal. Following 
down its right bank along a well-defined track, and later on branching 
away still further to the right, the gorge is reached in about miles. 

. . . The picture as presented from above [from the crest beyond the 
Songwi] is a striking one. (yOiuing down a long straight reach with 
rapids showing up white here and there, the river enters into a perfect 
maze of intricate windings caused by promontories and buttresses of 
rock jutting outward from either bank, with island kopjes in the middle. 
One has to look more than once to discover what course the river actually 
follows. . . . With Namakabwi as guide, we descended by a zigzag path 
the towering face of the gorge wall [in a recess to the right of the 
Songwi confluence]. Huge masses of overhanging rock, seemingly on 

• Cf. A. J. 0. Molyneux, Oeogr. /ottm., vol. 26 (1905), pp. 51-.53. 

t * Seven Tears in South Africa ’ (Engl, transl. London : 1681), vol. 8, p. 196. 
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the verge of toppling over, were pasBod dm mg the denoent When about 
three j)art8 of the way down, Namakabwi, the Old Man of the gorge, 
)>omted out a oave partly hollowed cml by nature and parti} by hand 
During a p irtion of the year when the wat r is low, he occupies this 
place, living on the dilTorent vaneticH of lish to be found in the still 
pools adjoining the main sti earn Ik low . Desc nding into the gorge- 
binl, we clambered ovei huge basilt boalders worn by the action of 
the watoi to a glass} smoothness a^ r pitches of fine white sand. 



FIl 0 lUUDhl^l \l]\\ SHOW I Ml AN ABANI ONKD CU^NMI ON 1111 
CKHSr 01 nil BAT KA OORUl 1 MlLl BOlTlI-FVST 01 MClURlA 
FAl I b IIOIKI 


finally reaching the edge ot the rivoi Here it comes rushing down at 
gloat pace, swerving oft at a tingciit on meeting an opposing wall, 
tlienee, after swiiling, eddying and boiling, in a couple of hundred }ard8 
il is forced backward in an c>pposite direction to its c^iiginil course, and 
fill ill V disappears louud the oornei of a perj endicular wall towering 
upwards neaily fiOO Iciot This looalit} was a favourite jdace of 

loluge m the old days.” 
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The tarn-like pool on the flood* platform at this place has previonBly 
been described (p. 142). At the time of our visit, in July, we found the 
Zambezi pent within a dry-season channel that narrowed at one spot 
to a width of not more than 80 yards, while its flood-bed was fully six 
times this width. 

From the bottom of the gorge we obtained access to the ravine of 
the Songwi, and pushed up its boulder-strewn bed, or through the dense 
wooded tangle that crowded the narrow space between its impending 
cliffs. But after about a mile, our progress was barred by a preoijjioo 
which in the wet season must support a magnificent casoade, of about 
80 feet, falling into a deep pool. The evaporating water of the stream 
had covered this precipice with a thick cushion of tufa, which was 
spongy with moisture and supported a rich growth of moss and fern, the 
brightness of whose verdure was enhanced by the sombre hues of the 
shadowed pool below and of the basalt cliffs above. On our way, we 
had found the remains of a young crocodile, a couple of feet in length, 
whose broad head was firmly wedged between two rounded boulders on 
which it had lost its grip in crawling up the gully ; and the forbidding pool 
under the green-curtained cliffs looked a fitting shelter-place and nursery 
for such reptiles. 

During his previous journey, Mr. Sykes had worked along the edge 
of the gorge east of the Songwi, but had found his progress impeded by 
numerous deep ravines. In his report he mentions that “ at Chisonsi 
[near the mouth of a tributary of that name] the gorge-walls shelve 
downward less abruptly than formerly, in places rendering access to the 
river from above comparatively easy ; ’* and that “ between Chisonsi and 
Mavangu, the river becomes exasperating to follow owing to its sharp 
curves and generally sinuous course, and the exceptionally rough 
country to be traversed,” From the different arrangement of the 
tributary-drainage on the southern side of the river, to be presently 
described, I am inclined to think that a somewhat less arduous route 
would be found if the gorge were attacked from that side. 

We swung away northward to avoid this brokin ground, and Lore 
back to the crest of the canon again at the mouth of a short impermanent 
stream, the Mavangn, about 11 miles east-south-east of the Songwi. 
Here, at a place called Syakowi by the natives, the river holds a straight 
eastward course for about ‘I mile, beyond which, in both directions, it 
curves sharply out of sight. The gorge, as shown in the photograph. 
Fig. 7, is remarkably trench-like and regular, with an even sky-line 
of plateau beyond. Its width from crest to crest, if my measurement 
with a range-finder be trustworthy, is approximately 400 yards. 

On leaving the Mavangu, we again swung round the dissected 
country and intercepted the Zambezi next at the Chimamha cataracts, 
about 8 miles farther eastward. At this point the river, after having 
described an irregularly angular loop to the southward in its general 
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oaBtcily ooiirHO, is making Lack to tlio noith. Mr. Sykes had pioviously 
8< on hoijH thing of tho intoivoning ooniitij , having catnpod on a sin il 
sliiani ( lUod Kas;^a ne ii the gorge, ,il nut hilfway hotwooii S}ak()v^l 
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and ChimamW,* and he writes, “ From Kasya io Ohimamba is about 
8 miles. In between are the Sililevu rapids and a section of very broken 
country, so that only a glimpse of the river in its serpentine course can 
be obtained here and there.** 

Ohimamba is the more easterly of the two spots previously mentioned 
as having been visited by Livingstone in 1800. He diverged from his 
homeward route along the northern plateau on the native report of a 
waterfall in the gorge called “ Moomba, or Moamba,’* the description 
of which “ seemed to jiromise something grand.” But, with the memory 
of the Victoria Falls fresh in mind, he was disappointed : — “ When we 



FIO. tt. — SKETCH- IT-AN OF THE BATOKA OOBGE AT THE CHTMAMBA CATARACTfl. 
'Jho wafpr-aroa at tlip dry apaaon ia aliown hi Mack. 


looked down into the cleft in which the dark'green narrow river still 
rolls, we saw, al)out 800 or 1000 foot [about 650 feet, see p. 130] Itelow 
us, what, after Mosi-oa-tunya, seemed two insignificant cataracts.'* f 

Insignificant in height, it is true ; but when one stands on the brink 
of the lower cataract and sees the whole volume of the great Zamberi 
converging into a single pass only 60 or 60 feet in width, shuddering, 
and then plunging for 20 feet in a massive curve that seems in its 

* This word has been iranel iterated OAimamba in aocordnnce witli the rules of the 
Il.G.H, The author, following the ouBtom prevalent in the oountry, wrote of ThIu- 
mamba in bii previous paiwrs. The same alteration has been made in the names 
Tshisonii, Tshitshigomba, etc., which appear later in the paper. 'J'h© *» has also been 
changed to * in Zambesi, Gwemansl, etc. 

I * Narrative of an Expedition to the Zambosi,* etc., p. .108. 
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impaot Tiflibly to tear the grim basaltic rocks asuuder, one learns 
better than from the 
feathery spray-fans of 
the Victoria Falls 
what force there is in 
the river, and one 
wonders no longer at 
the profundity of the 
gorge ! 

I will quote Mr. 

Sykes's description of 
the surroundings. 

“The C h i m a m b a 
rapids are situated 
just above the junc- 
tion of the Mamba 
river with the Zam- 
bezi. This stream, 
when running, flows 
from a north-westerly 
direction through a 
steep gorge into the 
main channel. From 
the point of the pro- 
montory formed by 
the Mamba inlet and 
the main river a com- 
manding view opens 
up, embracing the 
sluggish waters above 
the rapids, Ihon the 
rapids and cataract, 
and toward the east a 
long reach with islets 
and broken water, ter- 
minating in the in- 
evitable corner (see 
sketch-plan. Fig. 8,* 
and panoramic view, 

Fig. 0). 

“ Hesoonding into 

• Eeprodiioed from 
Quart. Journ. Oeol. S'rv., 

■upra dft., p 189. 

M 2 
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the main gorge from the sonth side of the promontory, a steep and 
arduous olimb brings one down to the upper portion of the gorge- 
bed of smooth shiny boulders, which at high water is covered with 
the flood. On in front the river, after tumbling over a suooession of 
rapids, is turned off at a sharp angle towards a narrow gut not more 
than 26 yards in width, through whioh it spouts with terrifio force 
into a semicircular basin (Fig. 10). 

“ After (he Falls, it is, perhai>8, somewhat a misnomer to dignify the 
r^himamba cataract by calling it a fall/’ though there is certainly an 
abrupt drop of about 20 feet, and a miniature spray-cloud, with a 
rainbow, floats over the basin into which the water is hurled. 

“ The outlet from this basin is nearly at a right angle to the fall. 
When it is remembered that the whole of the wide Zaml)ezi is compressed 
into this incredibly small area, and that a fall and two sharp angles add 
their influence to the pent-up force of the waters, some idea may bo 
gathered of the swirl and fury concentrated within the low confining 
walls of vortical rock. Standing near by, one can feel a jAerceptiblc 
vibration beneath one’s feet, as the surge every now and then exhibits a 
spasm of extra violence.” 

{To he continued.) 


NOTES ON A JOURNEY FROM BANDAR ABBAS TO SHIRAZ 
VIA LAR, IN FEBRUARY AND MARCH, 1907.* 

By Lileut. A. T, WILSON, 32nd Sikh Pioneers. I A. 

SKXrnON 1. 

Bondar Ahhas to Lar. 

That portion of South Persia which lies lx)twcen llandar Abbas and 
Shiraz is so little known and has been doscrikid so scantily by travellers 
and geographers in the past, that the publication of the following notes 
on this region requires no justification. No scientific inquiry has ov( 3 r 
touched this portion of T’ersia, and existing maps are conspicuously 
inaccurate. The route described l)elow is that rid Lar and Jahruni. 
Although now only used for local traffic, f it was once one of tljc 
great trade routes of Persia, and the little Shah Abbas caravanserais 
all along the route testify to the importance attached by tlie greatest 
king that Persia has had in recent times to this road.}: 

As regards Bandar Abbas, the starting-point of the journey, nothing 
need be added to the exhaustive account given in fur/, on’s ‘ Persia,’ § 

* Map,p. 244. Photographs by Lieut. A. H. P- Cruickahank.:i2ti(l Sikh Pioneorg. I A 
t Sykf‘B, * 10,000 Mileg in Persia.’ 

J (hirzon, ‘ Persis/ § Ibid 
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supplemented by some notes by Major Sykes which appeared in a 
recent number of this Journal, A new British cunsulato, planned on 
a scale worthy of the dual government which its occupant will repre- 
sent, is rapidly approaching completion ; it is built, by a strange irony, 
of stone extracted from the very foundations of the ancient city of 
Gombrun, on Hormuz* Island, the fogus of Portuguese activity in the 
Far East before the current of British commerce and conquest had 
set eastwards. 

Leaving Bandar Abbas, the road to Lar runs along the coast in a 
westerly direction for some 15 miles, touching a lew date groves here 
and there, and often crossing the dr> btMls of torrents which take their 
rise in the hills to the north The “ laisetl beach ” formation, so con- 



OACniN ri^lN. KUH I-OINAO LN lUSTANCE. 


Hpiouous at Bandar Abbas, gradually di8aj)peai‘s as one goes westward, 
and ends altugetlior alxuit 15 miles west of Bandar Abbas. At the 
desolate serai of (’hesterneh the ri>ad turns abruptly west through the 
T'ang*i~( ^lakabak. A curious illusion was here j»roduced by the salt 
cIHuresoenoe remaining in the dr^' bed ot the torrent which runs 
through the pass : until within a few hundred yaixls, the white salt 
looked exactly like the foam of water, so naturally does it lie in the 
iiundred channels occupied in flood-time by the water. 

Traversing a desert valley bounded on north and south by low hills 
marl, topped with Tertiary gravel beds of great hardness and at 
varying angles, the scattered village of Gaehin is reached, surrounded 
by date groves. I’be boundary between Lar and Bandar Abbas districts 
nine through this village, a portion lying in each of those districts. Six 
miles to the north Kuh-i-Namak-i-Angaru rises steeply ; it is a typical 
lustanoe of the occurrenoo on the mainland of the “ Hormuz formation 
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of igneous rook of a reddish colour, associated with rock-salt." * The 
latter, dissolved and deposited in the ravines that furrow the red slopes 
of the hill, has formed long scars of a brilliant whiteness, which makes 
the hill easily recognizable at first sight. This formation, although 
sufficiently uncommon to attract notice wherever seen, is not so rare as 
have been supposed. It occurs in the hills bounding the Aliabad plain 
to the south, 20 miles east of Lar, and also east of Biris and elsewhere. 

In colour the reddish shales contrast strongly with the sandy-browns 
of the surrounding hills, whilst in shape, this formation occurs in vast 
knolls on a circular base, in the middle of a hill composed of brown 
Tertiary gravels or sandstones, from below which latter it appears to 
have forced itself, overspreading on either side the edges of the cup 
thus formed. A similar formation is also found south of Gachin. 
Twelve miles oast of Gachin the road crosses the Shor river by a 
treacherous ford. This river should })e of pe^‘ulia^ interest to geo- 
graphers. No two maps agree as to its course, which has yet to be 
explored. After an exceptionally dry season, it was 60 yards wide, 
and 2 feet 6 inches deep, in March, 1907, flowing at the rate of al)out 3 
miles an hour. Such a flew preHUpj»o8es a very large Wsiu or catch- 
ment area, jirohably including mountains covered with snow in winter. 
The combined waters of the ITajamal riyor, the l^udari river, and the 
Birkeb Sultan valley produced only a quite insignificant flow of water. 
The total catchment area of these streams is certainly not less than 6000 
square miles, hence wo may reasonably assume that the area drained by 
the Shor river is immensely greater, and probably greater than that 
shown on the map, I may hero add parenthetically that the existence 
of the Naband river, receiving water from Biris and Lar, is more than 
doubtful, whilst it is c|uito certain Kuh-Kuuchi and Kuh-i-l’ul-i-Khamir, 
soutli of Birkoli Sultan, are continuous, the tributary of the Mulicrun 
separating them bciug non-existent. 

To retuiTi to our road, on the north bank of the river, about half a 
mile from the road, will be seen two bridges, each of about 40 arches, of 
stone and still almost intact. I'ho river has long agcj cliangcMl its bed, 
and left the bridges standing useless on the bank. Like almost all other 
public works of utility and beauty in Persia, these bridges are the wcjrk 
of Shah Abbas. The Khan of Lar has announced his intention of build- 
ing a new bridge, which, if over completed, will be a great bcx)n to 
caravans using this route. 

From Gachin to Kuristan the valley presents few features of 
interest. To the north it is Wmnded by the precipitous and iinpassahle 
slopes of Kuh-i-Gishuj to the south by low barren ridges. No cultiva- 
tion is to be found, and the vallc'y is practically unpopulated except for 
a few weeks in the year, when the harvesting of the dates brings out 
crowds from Bandar Abbas, 

* Bee Geldfliuid, * South-Eaai Feriia,’ vol. 2, note by Blanford. 
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At Kurititau the whole surface of the valley is covered with pebbles 
and small boulders, and furrowed by water, showing that when the 
Hajamal, coming through the Tang-i-Rasul, and the Rudari river. 



VIKW FROM TANG-l-RUDABl, LOOKING NORTH-WEST. 

coming through the Tang-i-Rudari, are in flood, the whole valley, here 
about 3 miles broad, is flooded. The orography of this region is 



KiBui KUJi-i-aisnu in distance. 

typical of that of Persia as a whole : the Rudari, waterless except 
when in flood, pierces a ridge of rook some 4()0 feet above plain-level 
(see illustration^ — a ravine so narrow that, when in flood, the river is as 
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much as 30 foot deep at lliiH rostrioted as it m by precipitoiw walls 
of very hard gravel eon glomerate. The T'angd-Kosul is somewhat 
similar in appearance on the south side of the valley. It should be 
noted that the above streams are not shown on existing maps as 
debouching at Kuiibtim. 

On either side of the Kurislau valley, separated from it by stee]) 
rocky ridges, ure desolate salt wildcrnosses, through which the above 
rivers run. For many hundreds of square miles the hard grey marl 
which underlies the Tertiary gravels in this part of the world has been 
laid bare.* Being soft, it has boon worn by rain into numberless 
razor-edged hills or hillocks, with steep even sides, and the contrast 
between the light marl and the dark shadows in the early morning or 
in the evening is most striking. 

This ])Iain occupies, in reality, the wide expanse bounded by Kuh-i- 
Hormuz, Kuh-i-Zad Mahmud, Kuh-i-Tlowiu, and l\uh-i-(Joiiiz and Kuh-i- 
Gishu, which form three sides of a trapezium, and enclose an area 
drained by the liudari river into the Kuristau valley. A rv»ad leads 
through Tang-i-Rudari to Radar, Gisliu, Uowin, and Titang, and thence 
in all probability to Forg. It is to be hoped that some future traveller 
may exjdure this road, which would yichl valuable goographic;al 
result*!. 

From Kuristan to Birkeh Nuh the road, slowly ascending, travel ses 
a barren narrow valley, uninhabited, and hedged in on cither side hy 
high ridges which separate it from oven more desolate expanses. The 
caravanserai of Birkeh Nuh stands alone upon a stony little plateau, 
drained by three torrents, flowing respectively towards Kisbi, Kuristan, 
and Jihuu. Kishi itself is a little village at the foot of the broad- 
backed slopes of Kuh-i-Kishi ; it is some 4 miles distance from Birkeh 
Nuh, and owes its existence to the fresh-water stream rising on Kuh-i- 
Tlorinuz, and flowing jiast Kishi into tho Rudari torrent. It is note- 
worthy that wlicnever streams rise and flow on tertiary gravels, they 
remain fresh, but soon become brack isli wlicn they reach tho grey 
marl, which is, 1 think, uud<mhtedly saline. 

Leaving Birkeh Nuh, the road dcst euds to the J ihun plain, the length 
of whi<di it traverses. At Jihun a road diverges to Bastak, crossing tho 
stream, hero known as the Rasul river, but further up as tho llajamal 
river which joins tho Rudari stream at Kuristan. Duck were hero 
seen in fair numbers, although the stream was oxcessively salt. At its 
most westerly extremity stands tho sorai of Pas Par Dalau, at the 
entrance to the Tang-i-Dalau, dominated by a watch towof which 
commands tlie footpath connecting Dulan village with the serai, A 
splendid supply of water from a hanat and several palm trees combine 
to delight the traveller, W’ho will have had to content himself for tlio 

• Vide U. J. Carter, /Voc Bombay A$iaUo Booielyt 4, 1853, pp. 
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past week with treeless campiug-groiinds aud water of a most indiflerent 
(juality from the cieterns, so dirty as to defy all efforts to cleaobe it with 
a Berkofeld filter. 

The Tang-i-Dalao, which is now entered, is a narrow gorge through 
which the Hajamal river (lows : on either side cliffs rise to a height of 
about 200 feet very' steeply, whilst the river-bed occupies almost the 
whole of the bottom of the gorge. This formation continues for about 
2 miles, until Sartang is reached, a piciuresque little sprai^ with a date 
grove near by, standing at the foot of Kuh-i- Hormuz, which rears its 
bare head 1500 feet above the plain. 

From Sartang to Hormuz the road winds among low hills, which fill 
the valley and obstruct the view to an unaccustomed extent, until the 



PAB PAB UALAN. 

little village of Hormuz, with its largo date groves, comes into sight, 
standing on a grassy plain some 5 miles in either direction, and lK)uiided 
on all sides by high hills. 

Stack * reports the existence of extensive ruins near Hormuz ; none 
such were seen on this occasion, nor are they mentioned by Vaughan ; t 
and, in any case, their existence does not go far to prove the existence, 
in some by-gone period, of a large city. The Persian habit of deserting 
villages and honsos, and of rebuilding houses, when necessary, upon new 
sites, is too well known to require mention in this connection. 

The road now leaves the main caravan route to Yezd rid Forg, and 
quits the valley piu the (lardan-i-Bazan, a steep and slippery pass over 


• K Btaok, * Hix MoDiha in Persia,’ 1882, vol. 1, pp. H7 et seq. 
t Prooeedingi IbtK), pp. 580 et §eq. 
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filabe of inclined limestone, whioh cause no small difficulty to horses, 
though donkeys apparently negotiate it without difficulty. Limestone 
was hero observed for the first time. 

Once arrived at the summit, which is only some 400 feet above the 
Hormuz plain, a magnificent view is commanded of the Aliabad plain, 
which stretches for some 1 5 miles westwards, and is refreshingly green 
after the arid wastes previously encountered. Its solo denizens are a 
few nomads, with numerous docks, and the timid inhabitants of the 
hamlet of Aliabad, who live in constant fear of the Arabs. 

The Aliabad valley is in reality some 16 miles wide, but is bisected 
by the narrow Kuh-i-Fildani ridge, which is pierced in three places by 
streams flowing east to the Shor river. The southern half of the valley 
is grassy, and only salt in a few places ; the northern half is a wilderness 
of water-worn hillocks of grey marl, and so encrusted with salt that not 
a blade of grass, nor, indeed, any vegetation whatever, can bo seen. At 
the west end of the valley, the road adopts the more northerly fork of 
the valley, and, leaving Aliabad, some miles to the north of tlio com- 
modious serai of Chahar Birkoh, ascends gently over the usual stony 
wastes to the so-called Tang-i-Nao, an inconspicuous ridge, which 
divides the Lar and the Aliabad valley, and incidentidly is the dividing- 
line between the basin of the Shor river and that of the river which 
drains the Lar plain. Everything points to this plain being drained 
into the Hand river, or into its tributary, the Kara Agaoh; the Naband 
river could nowhere bo identified, nor could its existence bo corroborated 
in any way. From Tang-i-Nao to Lar is a dreary march of 10 miles 
over a flat alluvial plain, bounded on either side by l)arren mountains. 
Such inigation as is practised is effected by means of wells, kanats in 
actual use being few in numbers. When within 4 miles of Lar the 
first glimpse of the city is obtained, but it is not until the hills west of 
and dominating Lar are ascended that the full beauty of the city can be 
appreciated. 

Standing at the foot of the Hat ridges, whieb rise some 400 feet 
above plain-level and block the valley to tho west,^ the city of Lar 
presents a not unimpressive sjHJotaolo. To the east the fertile plain, 
dotted with palm groves and clustered hamlets, stretches for tome 10 
miles ; to the south, the road to Lingah winds up the rugged slopes of 
tho mountains which lie between Lar and its principal port Lingah, 
whilst to tho north a scarcely less forbidding range of hills seems to bar 
the way. 

Stack Las loft on record a good account of tho town, but twenty 'live 
years have elaptod since he visited tho plac(^, and, alon() perhaps amongst 
all the towns of Southern Persia, Lar has altered for tho better during 
that period. The fine covered bazar, which Stsmk found in ruins, is now 
in excellent repair, and tho home of busy and prosperous merchants, 
amongst whom are here, as elsewhere, a few Jews. The splendid cistern 
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that Stack saw in ruins is now restored, and full of excellent water ; the 
fort, on the other hand, and the town walls are no longer recognizable. 



T4W0-I-nALAN. 


The father of tho*i)rcHont Khan is responsible for those and other public 
works of utility in Lar, and the excellent exauiplo thus set has been 



B4BT\NG lUTK GROVK. KUH-I-HOKMUZ IN INSTANCE. 


followed by his son, in spite of the treatment which he receivetl at the 
hands of the Persian Government when he took his father’s place as 
Khan. If wo are to believe local tradition, the Government then 
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demanded 100,000 Tomans on the ground that a ruler who had built bo 
extensively must assuredly have left great wealth behind him. 

«The present Khan is a fine spooimen of a class that is, unhappily, 
extremely rare in Tersia, His office is, in praotioe, hereditary ; he enjoys 
the confidence of his subjects, and the respect, to put it mildly, of his 
superiors ; in these respects he resembles his father. 

Stack’s description of the present Khan’s father is so apposite as 
to deserve quotation : “ A tall, powerfully built man, dignified and 
orthodox, seemly in person, decorous in apparel, stately in speech, 
courteous in demeanour ; his dress half Arab.” 


Section II. 

Lar to Shiraz. 

The road to Shiraz from Lar rid Jahrum leads over some steep 
ridges, past a serai known as Pusht-i-Sangar. Jx>ng lines of heaped-up 
stones in the vicinity suggest the derivation of the name ; in all prob- 
ability these defences are a relic of the Baluch raids stated by Sykes * 
to have taken place in 1810. Native tradition confirms this view. 
Once over the steep ridges that shut in the Lar valley to the north, and 
which are pierced only by the Gardan-i-Narangi, the road doscendH 
steeply to the Kurdah plain, and is hero so blocked by overhanging 
rocks as to present serious difficulties to camels with bulky loads. 
Whatever water is not absorbed by the thirsty soil of the Kurdah plain 
runs in a small watercourhe down the centre of the plain in a westerly 
direction. After a dreary march of some H miles across this plain, 
a sharp comer is turned, a small ravine followed, till the track emerges 
on to the little Dahkuh plain, an expanse of perfectly flat arable land 
some 2 miles square, hemmed in by low hills, and drained by the 
ravine referred to above into the Kurdali ]>lain. 

Prom Dahkuh a track diverges direct to Forg, the main road 
to Jahrum running north-west over very stony ground for some 
12 miles to Biris. Midway between Dahkuli and Biris the track crosses 
the watershed dividing the Kurdah and Biris systems. Existing maps 
are incorrect on this point. 

The fine serai and little hamlet of Biris, with blue domed mosque 
close by, stands at the edge of a nairow fiat plain, some 10 miles long 
east and west, and 2 miles broad. To the oast, Kuh-i-Safid stands up 
prominently, the reddish-brown shales, relieved by white stl^aks of 
salt in the ravines, contrasting strongly with the uniform grey of 
the surrounding gravels. The plain is drained by a torrent which 
has forced its way northwards through RUccoBsivo ranges of hard 


Mi^r P. M, Hykes, ' Ten Thousand Milea in Poraia/ p. 105. 
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conglomerate, from 60 to 400 feet in height, and then, turning west, 
flowH down a narrow ravine until it debouches on to the Banaru plain. 

Surmounting the low ridge which bounds the Biris plain to the west, 
the road descends through ravines and gullies to a fertile little valley, 
remarkable for the rocky ridges which project from the flat plain ; the 
appearance of such isolated ridges, from 20 to 200 feet in height, is 
uncommon in the plains, and the writer can recall no place in Persia 
where they are so prominent as in this valley. 

Banaru is a picturesque little town, built on the precipitous slopes 
of Kuh-i- Banaru, which rears its gaunt frame to a height of nearly 
1000 feet above plain-level. Its '?iitnmit, known locally as Takht-i- 
Banani, or the Throne of Banaru, commands a magnificent view of 



PANORAMA OF LAR. 


the surrounding country. It is crowned by the ruins of a building, 
apparently of great age ; a covered way, of whi(jh the remains are 
visible, led thence down the eastern edge to the walled town below, 
liuins of about a hundred houses, built on the steep and rocky hill slopes, 
with a largo cistern, and a well sunk through the solid rook to a depth 
of 200 feet, the whole surrounded by a double wall of great thickness, 
indicate that the town was formerly, as local tradition assorts, the seat 
of a semi-independent government. At the foot of the hill high 
continuous mounds of earth mark the site of an old fort, probably 
contemporaneous witli the town. 

From Banaru an uninterrupted view is obtained across the plain 
which stretches 12 miles northwards to Juwun, a village some 3 miles 
from the south slope of Kuh-i- Alburd, and the centre of a scattered line 
of villages which extends east and west along the edge of the plain. 
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Juwun is the headqnartors of a portion of the Lar district, and was, in 
Maroh, 1907, in charge of Tlusain Ali Khan, son of Sheikh-ul-Nizam 
Rhdn and noj>how of Ali Kuli Khan, the present ruler of Lar. In 
many respects he resemLles bis uncle ; tall, handsome, and powerfully 
built, he appeared to be both infell igeut and energetic, and deservedly 
popular with those whom ho ruled. It need acaroely bo added that, 
like his uncle, he evinced that courtesy and hospitality for which 
Fersians are famous. 

From Juwun to Jahrum the traveller must choose one of two possible 
routes. The most commonly used track, vid C/hahtalkh, is stony, hilly, 
and liable, according to native report, to raids. 'J'he alternative route 
rid (Jhahtiz is of equal length, attains a higher elevation (5000 feet), 
has no intermediate serai, and for tbe first few miles presents difficul- 
ties more formidable than will be met with anywhere else between 
Bandar Abbas and Kesht. It is fbe latter route that is described 
below. 

After a gentle ascent of 3 miles from Juwun towards the foot of the 
hills, the road enters the Tang-i-Kulun. It hero posses along the bed 
of a ravine, which transects the lower slopes of Kuh-i-Alburd in the 
same way that the Kara Agaoh transects Kuh-i-Safidar. The bod 
of the ravine, seldom more than 15 feet, sometimes only 5 feet 
wide, hedged in by impassable cliffs and blocked by large boulders, 
presents real difficulties to donkeys and mules, and cannot Ije negotiated 
by camels ; during heavy rain the gorge is impassable. After traversing 
this gorge for about 3 miles, the path emerges by a steep ascent on to 
the Yezd-i-Khast plain, and, turning west-north-west, continues up tlio 
Cbahtiz valley. This valley, hitherto untrodden by Europeans, and 
not marked on existing maps, is jx^rhaps the most strikingly picturesipie 
of all the valleys of South Persia. 

It is uninhabited except by nomads, and, for a few months in the 
year, by a few families from Juwun or Jahrum. It receives the greater 
part of the drainage of the lofty Kuh-i-Alburd, and i>artly on this account, 
partly by reason of the elevation, is plentifully wooded with tall bushes 
and stunted trees, which lend a very un-Persian appearance to the valley. 
To the west, the valley is bounded by a precipitous isolated ridge about 
1000 feet high, whose slopes on either side are of not less than SO'’; this 
range is pierced in three places by gorges which carry off tho water 
from the slopes of Kuh-i-Alburd into this valley, whence it drains 
towards Juyun or Jahrum as the case may bo. 1'ho summit of tho pa.sB 
(5400 feet), known as Ohahtiz,* or Chahbid,t is a grassy plateau, 
sparsely wooded, sheltered on cast and west by high ridges half a mile 
distant, and furnished with a small spring. 

• = steep well. 

t = desert well or willow well There is reason to believe that the latter derivation, 
though the popular one, is incorrect. 
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From this point to Jahrum the valley presents very similar features 
to those indicated above, the isolated ridge continuing to within 8 miles 



KNTUANCF imO lASO 1 TADUN A/IMUNOIUD IN DISTANCE 


of Jahrum, whore it is merged into the Kiih-i-Rafra, as the north 
end (*f Kuh-i-Albmd is called. Jahrum has been not infrfMjuently 



hOOlHIUDUl OVIiU KAKA AOi^UI, N1 All iSMATLABiU 


Visited in post years, and it is not neccssaiy to add anything to the 
accounts that have already been published. Suffice it to say that it is 
a flourishing town of some 9000 inhabitants, who live by agriculture, 
and on the proceeds of the famous date palms for which Jahrum is 
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famous throughout Persia, rivalling even Basra in this respect. It 
stands on a broad plain, woU irrigated and oultivated, but broken 
in places by rooky ridges. Turning east and fording a salt river, called 
“Shur*** by the natives of the plain, for want of a more deOnito 
appellation, the track passes over a masonry bridge in good repair, 
which spans a permanently dry watercourse, probably the old bed of 
the river previously crossed. Three roads diverge at this point — one to 
Fasa, another to Shiraz ria Khana Kahdan, and a third to Shiraz rid 
Azimunjird. 

Following the last named, irrigated fields are traversed for another 
4 miles, when the hills are again reached. The road now enters a now 
phase, running amongst low ridges and hillocks to Mukhak, a large 
serai standing alone 17 miles from Jahriim.f North of Mukhak, midway 
between this place and Azimunjird, the track crosses the watershed 
separating the Jahrum and Kara Agach valley systems, and descends 
gently to the south end of Kuh-i'Safidar. Numerous villages hero 
come into sight, most of thorn owing their existeuoo to the generous 
supply of water afforded hy the Kara Agaoh. Arrived at this point, 
the traveller will search perplexedly for the above river, of whose 
existence he will bo doubtless aware, and which might be expect<.* * d 
to flow round the hill. A walk of d miles up a gentle slope brings 
UB opposite to the Tang-i-Tadun, a nan’ow gorge throngli which the 
Kara Agach, in defiance of present-day levels and noot ssities, forces 
its way through Kuh-i-Safidar, wdiieh is at this point about r»0() feet 
above plain-level. On the slopes south of the cast entranc<* to the gorge 
may be seen the ruins of an old fort, locally ascril^ed, like all old 
buildings in this part of Persia, to Zoroastrians. The remains of a 
stone bridge may also l>e observed in the middle of tlio gorge. When 
visited in March, 11)07, the river was about d feet deep, hut flowing 
so rapidly that it wai impossible to keep one’s footing, and no animal 
could possibly cross. Azimunjird itself is a pretty little village 
surrounded by orchards and irrigated fields. Similar Nillages f»ocur at 
very frequent intervals on either side of the river from this point to 
Mazafri, and it would he difficult to find a mon^ fertile little valley 
in all Persia. Villages on the west ])ank benefit, in addition, from hill 
springs and streams rising in Kuh-i-Satidai:, which, owing to its 
position and height, receives far more snow and lain than the surround- 
ing hills. Torrents of rain were several times ohbcrvcd on Kuh i- 
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SaBdar, at a time when no rain was falling anywhere else. This fact 
doubtless aooounts for the thicker population on the west bank. Mid- 
way between Azimunjird and Abbasabad the village of Babanar is 
passed, nestling in a valley Ig mile from the east bank of the river, 
and facing Kuh-i-Sgifidar. This is the limit of the date palm, which 
does not bear good fruit north of this village, although it is occasionally 
to be found in Shiraz. 

A few miles south of Abbasabad the Kara Agach runs through 
another gorge, the sides of which disclose the distorted strata remarkably 
clearly. From Abbasabad the main roatl to Shiraz runs through 
Mazafri, or Akbaral)ad, across a flat j)hnn, broken in places by low 



BAHANAU 

hills, extensively irrigated, but presenting nothing of special interest. 
A few miles north of Akbarabad. at Baba llaji, the Firuziibad road joins 
the main Jahium-Shiraz road. A more attractive though circuitous 
route to Shiraz diverges from Mazafri over the hills to the east into 
the Sarvibtan plain, touching the pretty little village of Kunjun at the 
foot of the hills close to the Sarvistan-Maharlu road. This little 
village, like others on the fertile Sarvistan plain, is a veritable 
agricultural paradise. Grain grown in the district is noted for its 
flavour, and fetches a high price in the market, whilst water flows 
freely from inexhaustible streams, rendering the village independent 
of rainfall. 

From Kunjun Shiraz may l»e reached by skirting either side of the 
Shiraz lake. If the traveller chooses the westerly track, post Maharlu 
village and over the Pul-i-Fasa, he will be taking the shortest road 
by a mile or two. The easterly track is described below. After about 
No. II. — Ff:bruary, 1908 .j ^ 
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6 miles across the open plain the south-east extremity of the lake is 
reached. The road from this point onwards follows closely the rugged 
shore, deeply indented wherever valleys debouch into the lake. Only 
once or twice does the road desert the shore in order to surmount a spit 
of land running far into the lake, and the traveller will gladly under- 
take the hiief ascent in order to be rid for a time of the gnats which 
infest the reeking marshes that surely indicate an inflow of fresh water 
into the lake, which is itself extremely saline. Nothing is more 
Burpiising than the frequency with which fresh water springe, often 
of considerable size, are met with on the edges of the lake. Turtles 
and fresh- water fisli abound in the lagoons formed by them, and ducks, 
waders, and many other kinds of bird breed in the dense marshes, for 
tlie existence of which fresh water is a necessity. There is no reason , 
to think that similar fresh-water springs do not occur below the level 
of the lake, and in any estimate of the inflow into the lake it would 
be safe to assume that the volume from subterranean sources is con- 
siderably greater than that from the surface streams, attenuated as they 
are by the demands of irrigation. 

This lake presents some curious features to the geologist. I’he 
great Arab geographer Ibn Batuta makes no mention of it in his 
account of Shiraz, and Ouizou considers this to l)e fairly satisfaotoiy 
evidence of its recent formation. But if the lake ho hut eight hundred 
years old, how does it come to bo so salt? The water flowing in is 
fresh, or practically so, and to bring the lake to its present state of 
saltness a far greater period would no doubt bo necessary. If, on the 
other hand, the lake is of great antiquity, contemporaneous with the 
surrounding hills, how is it that no dej>OHitions of rock-salt have been 
formed, and that tlie Sarvistan plain, which is only a few feet above 
the present water-level, is almost free from salt. The simplest ex- 
planation would seem to he that until comparatively recent times the 
lake, being deeper, had an outlet, hut that as the raiiifall diminished, 
the water-level sank below the level of the outlet, and an equilibrium 
was formed between evaporation and inflow. The general tendency 
of tbe lake is to diminish in volume, though very gradually. There 
is no evidence to support the theory of a subterranean channel whereby 
watei^ escapes ; did such a channel exist, the lake would probably not 
be saline. The northern extremity of the lake is occupied by broad 
marshes, the haunt of innumerable water-fowl and waders, and a 
paradise for the naturalist or sportsman. From lake to marsh, from 
marsh to reclaimed meadow, from meadow to irrigated field, the change 
is almost imperceptible until within sight of Shiraz, when the country 
once more assumes the normal aspect of a Persian valley. 

The town of Shiraz has been so well depicted by Curzon, Sykes, 
and others, that to attempt any description of it would be at once 
presumptuous and unnecessary. Only in recent years, however, has 
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the tomb of Hafiz, the famous poet, been desecrated by the erection 
over it of a meretricious abomiDation, which, with its gaudily painted 
tin banners, badly designed scrollwork, and corrugated iron roof, is a 
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monument of the bad taste of an Oriental, once he permits himself to 
depart from the national canons of art and architecture. One cannot 
lielp hoping that the Persian of a later age may some day awake to a 
sense of responsibility for the preservation of those glorious relics of 
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the past which, whateTor be PoTBia’s destiny, must still remain her 
most precious heritage. 

I will terminate these notes by a few general observations upon 
certain aspects of our journey. 

Major Sykes’s statement * that the mountainous ridge between the 
Persian gulf and the interior of Persia offers formidable difficulties to 
engineering enterprise, can only be considered to apply to the region 
north of Bushiro. Between Bandar Abbas and Shiraz the road, as 
will be gathered from previous pages, should the reader have had the 
patience to peruse them, traverses valley after valley, crossing from one 
to the other by means of low saddles, which would offer very little 
difficulty to an engineer. A good carriage* road, on the same scale as 
that between Tehran and Rasht, could be constructed very cheaply — 
far cheaper, at all events, than the above-mentioned road, between 
Bandar Abbas and Shiraz; whether it would pay as a commercial 
speculation is a point for experts on the spot to determine. The ojunion 
of the writer is that it would not pay, though a railway very possibly 
would do so. From Jahrum to Shiraz the existing road is so easy that 
carts could be taken over it at a fair pace at once, a few hours’ work 
hero and there being all that is required to put the road on a par, at 
least, with the Ispahan- Shiraz cart-road. 

As remarked by (’urzon, the most marked feature of I’orsiau 
orography i.^ the way in which the mountain ranges, whose general 
direction is south south-east to north-north-west, are pierced, often near 
their highest point, by streams, sometimes largo, but more often of 
insignificant size. His suggebtion that these gorges are, in reality, 
fissures produced at the moment of ujiheaval, is supported by Loftus.t 
though Curzon himself (luotes no authority. Examples of this pheno- 
menon were frequently met with, notably the Taug-i-Kulun, near Juyun, 
and the Tang-i-Tadim. 

It is perhaps worthy of remark that the principal watersheds of 
Persia arc not the principal mountain ranges; the north and a large 
part of the south slopes of the Elburz drain into the Caspian sea; the 
dividing-line between rivers draining into the sea and those draining 
inland, where crossed near Shiraz, is for the most part only a low range 
of hills ; the watershed Ixitwoon the Shor river and the Kara Agach 
river basins oould only Ix^ traced with difficulty. 

Irrigaiion . — There are no traces of irrigation works on a largo scale 
having ever existed in the country between Jahrum and Shiraz, whore 
alone sufficient water is found to make such enterprises profitable. 
There is little doubt that the Kara Agaoh, if dammed here and there 
and diverted into small canals, would water a far larger area than it 


* ‘Ten Thousand Milos in Porsia,’ 440. 
t W. K. Loftus, Quart. Jvuiu. Giol. Soo., vol. 7, p. 203. 
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does at present; there is a large area of desert which only requires 
water to produce perennial crops of wheat, barley, and other grains. 
The Kara Agach, in the spring, flows at an average rate of about 
7 miles an hour; its banks, moreover, are not very high; irrigation 
works, therefore, oven at present, are easily carried out. 

Poptdatwn — From Bandar Abbas to Lar the countiy traversed by 
the road described above, and, indeed, on either side of the road for 
30 miles, is practically uninhabited, the total population in this area 
being probably loss than 3000. The numerous names on the map 
indicate, not villages, but desolate caravanserais. Travellers, therefore, 
have to rely largely on their own stocks for food for themselves, their 
servants, and animals. 

Political Aspect of South Persia. — Probably no part of Persia is 
less subjected to the direct tyranny of the central govenirnent, at 
Teheran or Shiraz, than the coast districts of this j)art of Persia, 
Bandar Abbas always excepted. The “khans” are usually appointed 
for life from the ►aine family; the govcinment is more patriarchal 
than elsewhere, and active in other directions than tax- collecting only. 
The Khan of Lar was distinctly po}»nlar with his subjects, and de- 
servedly BO. Gun-running from Maskat, and the subscM^aent disposal 
of the rifles and ammunition thus obtained, is a welcome addition to 
the cofiers of the chiefs who control the littoral, and this subject rivals 
highway robbery as the principal topic of conversation. 

The position of South Persia, as might be expected, accounts for the 
really friendly sentiments of the people towards India and all things 
Indian; their political horizon is, liowever, surprisingly narrow. The 
Amir of Afghanistan was but a name to tliem, and his doings of no 
interest whatever. England, or rather London, was well known to 
every one as the place whence everything really good in the way of 
guns and high-class merchandise originated. England’s connection 
with India was, however, not understood as a rule, and never fully 
appreciated. 

In conclusion, I should add that, whilst responsible for the com 
pilation of those notes, I have to thank Mr. A. IL P. Cruicksbauk, 
32nd Sikh Pioneers, in conjunction and collaboration with whom the 
journey was undertaken, for the photographs, and, to no small extent, 
for the materials from which these notes %vere compiled. 
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COAST PEOPLES.* * * § 

By ELLEN CHUKOHILL SEMPLE. 

Part II. 

Arnong coaBt-dwelling peoples we find every degree of intimacy 
wilJi the water, from the amphibian life of many Malay tribes who 
Jove the wash of the waves beneath their pile-bailt villages, to the Nama 
bufllimen who inhabit tlio dune-walled ooast of South-West Africa, 
and know nothing of the sea. In the resulting nautical development 
the natural talents and habits of the people are of immense influence ; 
but these in turn have been in part determined by the geographical 
environment of tlioir previous habitat, whether inland or coastal, and 
by the duration in time, as well as the degree and necessity, of their 
contact with the sea. The PhoBnicians, who, according to their tradi- 
tions as variously interpreted, came to the coast of Lebanon either from 
the Persian gulf or the Red sea,! brought to their favourable maritime 
location a dififcront endowment from that of the land-trading Philistines 
who moved up from the south to occn})y the sand-choked shores of 
Palestiue,^ or from that of the Jews, bred to the grasslands of Meso- 
potamia and the grainfiolds of Egypt, who only at rare periods in their 
history forced their way to the 8ett.§ The uniiidonted coast si retelling 
from Capo Carmel south to the Nile delta never produced a mariilme 
people and never achieved maritime importance, till a race of ex- 
perienced mariners like the Greeks planted their colonies and built 
their harbour moles on the shores of Sharon and l‘hilistia.|| So on 
the west face of Africa, from the Senegal southward along the whole 
Guinea Coast to Bonguela, all evidences of kinsliip and tradition among 
the local tribes point to an origin on the interior plains and a recent 
migration seaward, If so that no previous schooling enabled them to 
exploit the numerous good harbours along this littoral, as did the 
sea-bred Portuguese and English, 

Not only the accessibility of the coast from the sea, but also its 
habitability enters as a factor into its historical importance. A sandy 
desert coast, like that of South-West Africa and much of the I’eruvian 
littoral, or a sterile mountain face, like that of Lower Califoniia, 
excludes the people of the country from the sea. Saldanha bay, the 

• Continued from p. !^0. 

t Strabo, book xvi. oL. iii. 4, 27 ; Horodotue, l>ook i. rli. i,, l)Ool( vii. cli 8i>. 

X George Adam Smith, * Ilistoriral Geoj;raphy of tlie Holy Lnnd,' pp. 

Now York : 1807. 

§ Ibid., pj). 170, 185, 28h. 

11 Ibid., pp. 127-181. 

■ F. Itatzol, ‘Hifltory of Mankind,’ vol. 3, pp. 100-102; and yauim, 182 145. 
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one good natural harbour on the west coast of CJape (yV>lonj, is worth- 
loHH even to the enterprising English, because it has no supply of fresh 
water.* * * § The failure of the ancient Egyptians to take the short st^p 
forward from river to marine navigation can undoubtedly be traced 
to the fact that the sour swamps, barren sand-dunes, and pestilential 
marshes on the seaward side of the Nile delta must have always been 
sparsely populated as they are tu-day,t and that a broad stietch of 
sandy waste backed their Ked sea httor.d. 

On the other hand, where the hem of the oontincoits is fertile 
enough to support a dense population, a laige number of pC(»plo are 
.brought into contact with the sea, even whero no elabor ito articulation 
lengthens the shoreline. Winui this teeming hnniriniiy of a garden 
littoral is barred from landward expauMon by di'sei t or mountain, or 
by the already overcrowded jiopulatiou of its own liintorland, it wells 
over the brim of its home oouuti y, no matter liow largi', and overflows 
to other lands across the seas. The congested population of the fertile 
and indented coast of southern (diina, though not strictly speaking 
a sea-faring people, found an outlet for their redundant humanity and 
their commerce in the trojiical Sunda islands. By tlie sixth century 
their trading junks were doing an active businoss in the harbours of 
Java, Sumatra, and Malacca; they had even reached (’eylon and the 
J’ersian gulf, and a little latoi were vi.siting the great focal market of 
Aden at the entrance of the Ked sea.J A strong infusion of Obinese 
blood improved the Malay stock in the Suiiela islands, and later in 
North Borneo and certain of the Philippines, whither their traders 
and emigrants turned in the fourteenth century, when they found their 
opportunities curtailed in the archipelago to the south by the spread 
of Islam. § Now the “ yellow peril ” tliroutens the whole circle of these 
islands from Luzon to Sumatra. 

Similarly India, first from its eastern, later from its western coast, 
sent a stream of traders, Bhuddist priests, and colonists to the Sunda 
islands, and especially to Java, as early as the fifth century of our era, 
whence Indian civilization, religion, and elements of the Sanskrit tongue 
spread to Borneo, Sumatra, Bali, Tjombok, and even to some smaller 
islands among the Molucca group. Tlie TTindiis became the dominant 
commercial nation of the Indian ocean long before the great develop- 
ment of Arabian sea power, and later shared the trade of the East 
African coast with the merchants of Oman and Yemen .f To-day they 
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form a considerable mercantile class in the ports of Maskat, Aden, 
Zanzibar, Pemba, and Natal. 

On the coasts of large fertile areas like China and India, however, 
maritime activity comes not as an early, but as an eventual develop- 
ment, assumes not a dominant, but an incidental historical importance. 
The coastlande apjtearing early on the maritime stage of history, and 
playing a brilliant part in the drama of the sea, have been bald table, 
but their tillable fields have been limited either in fertility, as in New 
England, or in amount, os in Greece, or in both respects, as in Norway. 
But if blesKed with advantageous location for international trade and 
many or even a few fairly good harbours, such coasts tend to develof 
wide maritime dominion and colonial expansion. 

Great fertility in a narrow' coastal belt barred from the interior 
serves to concentrate and energize the maritime activities of the nation. 
The 20-mile wide plain stretching along the foot of tlie Lebanon range 
from Antioch to Cape Carmel is oven now the garden of Syria.* In 
ancient Phcenician days its abundant crops aud vines supported 
luxuriant cities and a teeming j)Oj>ulation, which sailed and traded 
and colonized to the Atlantic outskirts of Europe and Africa. More- 
over, their maritime ventures had a wide sweep as early as 1100 n.c. 
Quite similar to the Phomician littoral and almost dupli(;ating its 
history, is the Oman seaboard of eastern Arabia. Hero again a fertile 
coastal plain sprinkled with its “hundred villages,” edged with a few 
tolerable harbours, and backed by a high mountain wall with an 
expanse of desert beyond, produced a race of bold and skilful navigators, | 
who in the Middle Ages used their location between tlie Persian gulf 
and the Arabian sea to make themselves the dominant maritime power 
of the Indian ocean. With them maritime expansion was typically wide 
in its sweep and rapid in its dcvelopimjnt. Even l)eforo Mohammed’s 
time they had reached India; but under the om'.rgizing influences of 
Islam, by 850 they had established a flourishing trade with China, for 
which they set up way-stations or staple-points in the Sunda iBlandB.+ 
First as voyagers and merchants, then as colonists, they came, bringing 
their wares and their religion to these distant shores. Marco Polo, 
visiting Sumatra in 12G0, tells us the coast population was “Saracen,” 
hut this was probably more in religion than in blood. Oman ventures 
reached as far south as east. The trading stations of Makdishu and 
Barawa wore established on the Somali coast of East Africa in P08, 
and Kilwa 750 miles further south in ]n the seven toon tli century 

the Oman Arabs dislodged the intruding Portuguese from all this Cf»ast 
holt down to the present northern boundary of I’ortuguose East Africa. 


* D a. Hogurtli, * The Nearer East,’ pp. 111-112, le2 Londou . 1!»0'2. 
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Even BO late as 1850 their caj>ital, Maskat, sent out fine mercliantmen 
that (lid an expensive carrying trade, and miglit be seen loading in the 
ports of British India, in Singapore, Java, and Mauritius. 

Brittany’s active part in the maritime history of France is due, not 
only to its ragged contour, its inshore and offshore islands, its forward 
location on the Atlantic which brought it near to the fisherioH of New- 
foundland and the trade of the West Indies, but also to the fact tViat 
the “Golden Bolt,” which, with but few inteiTuptioiis, forms a baud of 
fertility along the coast, has supported a denser pc'pulati(* * * § n than tho 
sterile granitic soils of the interior,* while the sea near by varied 
and enriched tho diet of the inhabiTant^( by its abundance of tish, and 
in its limy seaw'ced yi^dded a valuable fertilizer for their gardens.! 
The small but countless alluvial deposits at the fiord heads in Norway, 
aided by tho products of the sea, arc able to sn})port a considerable 
number of i)eoj)lG. Hence tho narrow coastal rim ot that country shows 
always a density (jf population double oi (|uadru[)lc that ot the next 
density belt towards the monntain<»U8 interior, and cimtains seventeen 
out of Norway’s nineteen to\vns having more than 5000 inhabitants. J 
It is this relative fertility of the coastal regions, as oppost'd to the sterile 
interior, that has brought so large a pait of Norway’s people in contact 
with the Atlantic and givcui them a proniiiu'nt pluci.* in maritime 
history. 

Occasionally an infertile and sjiarsely inhahit(*d littoral bordering 
a limited zone of singular ]>roductivity, espi'cially if favourably located 
for international trade, will devcloji marked marl time activity, both in 
trade and commercial colonization. Such was Niabian Yemen, the home 
of the ancient Sabaenus on tlio Bed sea, stretching from tho Straits of 
Bab-el-Mandeb north-w^estward for 500 miles. JTere a mountain range, 
rising to 10,000 feet and bordering the plateau desert of central Arabia, 
eondenses the vapours of the summer monsoon and creates a long-dra^sn 
(’.'isis, where terraced coffee gardens and orchards blossom in the hot, 
moist air; but the arid coastal strip at its feet, harbouring a spaiso 
]>opulation only along its trickling stroams, has developed a series of 
'’onsiderablo ports as outlets for the abundant products and crowded 
population of the highlands.ii A location on the busy sea lane leading 
from tho Indian ocean to the' Mediterranean, near the meoting-placo 
cl three continents, made the merchants oi the Aemen coast, like the 


* 1-: hiivisBo, ‘ lIiBh.rit) .le bnincc,’ \ol 1, hy T Vulal do lu Blucbo, ‘ (hiOgrui>bio do 
I i''riiiK‘c,’ pj) 1W7 I’miM ^ 

t I'lliBoo KocIuh, ‘Tho Karth aud itH InlmbitutilH I’.uropo.’ vol 2, p Urvi. New 
Vork . 1882 . 

: Norway, Oflichil Publitmiiou for tho Tarin Exhibition, pp Ih, map of poi)ula- 
'‘ ii, p. 1 Chrbtiania . I90(i. 

§ I) fi. Hogartli, •Tho Nooror Kiigt,' pji. Ill, HU. Hi:*, London . 



174 


COAST PEOPIJIS. 


Oman Arabs to the north, middlemen in the trade of Europe with 
eastern Africa and India.* Therefore, even in the second century these 
Sabseans had their trading stations scattered along the oast (ioast of 
Africa as far south as Mozambique.! In 1502 Vasco da (iama found 
Arabs, either of Oman or Yemen, yet faither south in Sofala, the port 
for the ivory and gold trade. Some of them he employed as pilots 
to steer his course to India.J 

History makes one fact very plain : a people who dwell by tin* sea, 
and to whom nature applies some lash to drive tliem out upon the deep, 
command opportunity for practically unlimited exi>anBion. In this way 
small and apparently ill-favoured strips of the Earth’s surface have 
become the seats of wide maritime supremacy and colonial empire. 
The scattered but extensive seaboard possessions of little Venice and 
Genoa in the latter eenturies of the Middle Ages aie paralleled in 
modern times by the large oversea dominions of tlie English and 
1 )utch. 

Seaward expansions of peoples are always of gnat inoment and 
generally of vast extent, whether they are the coastward movements 
of inland peoples to get a foothold upon the great oceanic? highway 
of trade and civilization, as has been the case wilh the Kussians notably 
since the early eighteenth century, and with numerous interior trihe.s of 
West Africa since the opening of the slave trade ; or wludhor tliey 
represent the more rajdd and extensive coastwise and oversea expansions 
of a maritime nation like the English, Dutch, and TorlugueHO. fn 
either event they give rise to widespread displacements of poo[)leH and 
a bizarre arrangement of race elements along the coast. When these 
two contrary inoveraenls meet, the shock of battle follows, as the recent 
history of the Russians and Japanese in Manchuria and Korea illustrates, 
the wars of Swedes and Russians for the possession of the eastern Tlaltic 
littoral, and the numerous minor conflicts that have occurred in (Jpper 
Guinea between European commercial powers and the would-be trading 
tribes of the bordering hinterland. 

A coast region is always a peculiar habitat, inasmuch as it is mere 
or less dominated by the sea. It is exposed to inundation by tidal wave 
and to occupation by immigrant fleets. It may be the base for out- 
going maritime enterprise or the objective cjf some oversea movement, 
the dispenser or the recipient of colonists. The contrast between the 
inliabitants of the coast and the near-by inland people, which exists so 
widely, is to be traced, not so often to a difference of environment as 1(» 
the more fundamental differonoo of race or tribe causod by immigration 
to accessible shores. The Greeks, crowded in their narrow peninsnla of 
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limited fertility, wove an ITellenio border on the skirts of the Black sea 
and easteiii Meditorranoan lands, just as the Carthaginians added a 
fringe of aliens to North Afiica, where the Punic people of the coast 
presented a marked contrast to the Berbers of the interior. Detached 
from its hinterland, it developed an almost purely maritime history,* * * § 
except when some tide of conquest or migration from the nomad-breeding 
plateau overwhelmed tho littoral. 

An ethnographical map of Kussia to-day shows a narrow but almost 
continuous rim of Germans stretching from the uvei Niemen north 
thi’ough the Biltic coast of Conriand, Livland, and Esthland, as far as 
Kevel ; and again, a similar band of Swe/les along tli(i seaboard of 
P'inland, from a point easf of Helsingfors on the south around to 
Uloaborg on tho north,! dating from the time when Finland was a 
liolitical dependency of Swed(‘n, and influenced by the fact that the 
frozen Gulf of Bothnia every wintei makes a bridge of ice between 
the two shores. 

Plvory where in the Melanesian archipelago, where Papuans and 
Malays dN\ell side h} side, the latter us the new-comers are always 
found in possession of th<‘ coast, widle tho darker aborigines have with- 
drawn into the intorioi. Sv) in the Philippines, the aboriginal Negritos, 
pure or more ofUni mixed with Malayan blood, as in the Mangyan tribe 
of central Mindoro, are found crowded back into the interior by the 
successive invasittns of Malays who have encircled the coasts. The 
Zamboanga peninsula of Mindanao lias an inland pagan population 
of the primitive Malayan race calh‘d Subanon, who have been displaced 
from tho littoral by the seafaring Samal Moros, Muhammedanized 
Malays from the east shoics of Sumatra and the adjacent islands, who 
spread northward about litOO undei the energizing impulse of their now 
religion.^ Kvon at so late a date as the arrival of Magellan, the 
Subanon seem to have still occupied some points of tho coast, just 
us tho Kivago Aiuos of tin* island of Yezo touched the sea about Sapporo 
only forty years ago, though they are now surrounded by a seaboard 
rim of Japanese. 

If we turn to South America, we find that warlike Tupi, at the time 
of tho discovery, occupied the whole Brazilian coast from tho southern 
troj)ic north to eastern (jluiana, where the Tupi element is still strong, 
while the higlilamls of eustein Brazil immediately in their rear were 
populated by tribes of Gos, wbo had been displaced by the coastwise 


* KriiHt CiirtuiB, ‘ Uwtory "I (Treoce.’ vol. 1. pi' lli-lS. New York 
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expausion of the Tupi oauoemon.* * * § And to-day this same belt of coast- 
land has been appropriated by a foreign population of Europeans and 
Negroes, whilst the vast interior of Brazil shows a predominance of 
native Indian stocks, only broken here and there by a lonely enclave 
of Portuguese settlement. The earl^' English and French territories in 
America presented this same contrast of coast and inland people — the 
colonists planting themselves on the hem of the continent to preserve 
maritime connection with the home countries, the aborigines forced back 
beyond reach of the tide. 

Wlierever an energetic seafaring people with marked commercial 
or colonizing bent makes a highway of the deep, they give rise to this 
distinction of coast and inland people on whatever shores they touch. 
The Phoenicians and Greeks did it in the Mediterranean; the expanding 
Angles and Saxons in the North sea and the Channel, whore they 
stretched their litus Saxonicum along the coast of the continent to the 
apex of Brittany, and along the hem of England from Southamj)ton 
Water to the Firth of Forth;! the soa-bred Scandinavians farther 
north in the Teutonic fringe of settlements which they placed on the 
shores of Celtic Scotland and Ireland.^ 

As a rule it is the new-comers who liohl the coast, hut occasiomilly 
the coast-dwellers represent the older ethnic stock. In the Balkan 
peninsula to-day the descendants of the ancient llollenes arc, with few 
exceptions, confined to the coast. I’ho reason i.s to l>e found in the fact, 
that th<i Slavs and other northern races who have intruded by succes- 
sive invasions from the plains of southern Kussiaare primarily an inland 
people, and therefore have oceujued the core of the peninsula, forcing 
the original Greek population before them to the edge of the 8ea.§ 
This is the same anthropogeographical process which makes so many 
peninsulas the last halting-place of a dislodged earlier race. But the 
Greeks who line the northern and western shores of Asiatic Turkey are 
Bucli only ill language and religion, because their prevailing broad 
head-form shows them to be Turks and Armenians in race stock, jj 

Sometimes the distinction of race between coast and interior is 
obliterated so far as language and civilization are concerned, but sur- 
vives less couspicuously in head-form and jiigmentation. The outer- 
most fringe of tlio Norwegian coast, from the extreme south to the 


* H. Helmolt, ‘IliHtory of tin- WorM,* vol. 1, JSf) Ktliiio^rraphioiil iimp. Now 
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latitude of Trondhjem in the north, is occupied by a broad-headed, round- 
faced, rather dark people of only medium height, who show decided 
afBnities with the Alpine race of Central Europe, and who present 
a marked contrast to the tall narrow-headed blondes of pure Teutonic 
typo, constituting the'prevailing population from the inner edge of the 
coast eastward into Sweden. This brachycephalic, un-Germanic stock of 
the western Norwegian coast seems to rc])rcKent the last stand made by 
that once wide-spread Alpine race which here has been whovod along to 
the rocky capes and islands of the outer edge by a later immigration of 
German stock coming from Sweden.* * * § So the largest con tinuons area of 
Negrito stock in the I’hilippincs is found in the Sierra Madro mountains 
defining the eastern coast of northern Luzon.! Facing the neighbour- 
less wastes of the Pacific, whence no new settler could come, turned 
away from the sources of Malay iiuniigratiou to the south- west, it was 
given a location to make it a retreat, rather than a gateway to in- 
coming races. 

When* an immigrant population from oversea lands occupies the 
coastal hem of a couutr> , laroly do tliey preserve the purity of their 
.race, (.'oming at first v ith marauding or trading intent, they bring no 
women with them, but institub* their trading stations or colonies by 
marriage wilh the women of tin* country. The ethnic character of tbe 
resultant po])ulation depends upon the proportion of the two constituent 
elements, the nearness or remoteness of their previous kinship, and tbe 
degree of innate race antagonism. The various Greek elements which 
crossed the .Egeun from different sections of the j)eninsula to colonizi* 
the Ionic coast of Asia Minor mingled with the native Carian, Cretan, 
Lydian, Pelasgian, and l*hoenician populations which they found there.J 
On all tlie barbarian shores where the Greeks established themselves, 
thoie arose a mixed race— in Celtic Mussilia, in Libyan Barca, and in 
Scythian (h'imoa — but always a race Hellenized, born interpreters and 
mercantile agents.^ A maritime people, engrossed chiefly with the idea 
of trade, moves in small groups and intermittently ; hence it modifies the 
originjil coastal population less than d(.)eB a genuine colonizing nation, 
e8j)ecially as it prefers the siuallest possibhj territorial base for its opera- 
tions. The Arab element in the coast population of East Africa is strongly 
represented, but not so strongly as one might exj^ect after a tlumsaud 
years of intercourse, because it was soatterod in detached seaboard 
points, only few of which were really stable. The native population 
of Zanzibar and romlm and the fringe of coast tribes on the mainland 
opposite are clearly tinged with Arab blood. These Swahili, as they 
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are called, are a highly mixed raoo, as their negro element has been 
derived not only from the local coast peoples, but also from the slaves 
who for centuries have been halting here on their seaward journey from 
the interior of Africa.* * * § 

Coast peoples tend to show something more than the hybridism 
resulting from the mingling of two stocks. So soon as the art of naviga- 
tion developed beyond its initial phase of mere coastwise travel, and 
began to strike out across the deep, all coast peoples bordered upon each 
other, and the sea became a common waste boundary between. Unlike 
a land boundary, which is in general accessible from only two sides and 
tends to show, therefore, only two constituent elements in its border 
population, a sea boundary is accessible from many directions with 
almost equal ease ; it therefore draws from many lands, and gives its 
population a variety of ethnic elements and a cosmopolitan stamp. 
This, however, is most marked in groat seaports, hut from them it pene- 
trates into the surrounding country. The whole southern and eastern 
coast population of England, from Cornwall to the Wash, rooeivod during 
Elizabeth’s reign valuable accessions of industrious Flemings and 
Huguenots, refugees from Catholic persecution in the Netherlands and 
France.! Our north Atlantic states, whoso }>oj)ulation is more than 
half (50*9 per cent.) made up of aliens and natives born of foreign 
parents, t have drawn their oleraonts from almost the whole circle of 
Atlantic shores, from Norway to Argentine and from Argentine to 
Newfoundland. Even the Southern States, so long unattractive to 
immigrants on account of the low status of labour, show a fringe of 
various foreign elements along tho Gulf coast, the deeper tint of which 
on the census maps fades off rapidly towards the interior. The same 
phenomenon appears with Asiatic and Australian elements in our Pacific 
seaboard states. § The cosmopolitan population of New York, with its 
“ Chinatown,” its “ Little Italy,” its Kussian and Hungarian quarters, 
has its counterpart in the mixed population of Maskat, peopled by 
Hindus, Arabs, Persians, Kurds, Afghans, and Beluchis, settled hero for 
purposes of trade, or the equally mongrel inhabitants of Aden and 
Zanzibar, of Marseilles, Constantinople, Alexandria, Port Said, and so 
many other Mediterranean i>ort8. 

The cosmopolitanism and the commercial activity that characterize 
so many seaboards are reflected in the fact that, with rare exceptions, it 
is the coast regions of the world that give rise to a linnua franca or limjua 
geral. The original lingua franca arose on the coast of the Levant during 
the i)eriod of Italian commercial supremacy there; it consisted of an 
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Italian stock, on which were grafted Greek. Arabic, and Turkish words, 
and was the regular language of trade for French, Spanish, and 
Italians.^ It is still spoken in many Mediterranean ports, especially 
in Smyrna, and in the early part of the nineteenth century was in use 
from Madagascar to the Philippines.t In the coastal strip of the 
Zanzibar Arabs, recently transferrei to German East Africa, the speech 
of the Swahili has become a means of communication over a great part 
of East Africa, &om the coast to the Congo and the sources of the Nile. 
It is a Bantu dialect permeated with Arabic and Hindu terms, and 
sparsely sprinkled even with English and German words-J “Pidgin 
English ” (business English) performs the function of a lingua franca 
in the ports of China and the Far East. It is a jargon of corrupted 
English with a slight mixture of Chinese, Malay, and Portuguese words, 
arranged according to the Chinese idiom. Another mongrel English 
does service on the coast of New Guinea. The “ Nigger English ” of 
the West African trade is a regular dialect among the natives of the 
Sierra Leone coast. Farther east, along the Upper Guinea littoral, 
the Elx)e family of tribes who extend across the Niger delta from 
liagoB to Old (.alabar have furnished a language of trade in one of 
their dialects. § The Tupi speech of the Brazilian coast Indians, with 
whom the explorers first came into contact, became, in the mouth of 
Portuguese traders and Jesuit missionaries, the lingm geral or medium 
of oominunioation between the whites and the various Indian tribes 
throughout Brazil. 1| The Chinook Indians, located on our Pacific coast 
north and south of the Columbia river, have furnished a jargon of 
Indian, French, and English words which serves as a language of trade 
throughout a long stretch of the north-west Pacific ooiist, not only between 
whites and Indians, but also between Indians of different linguistic 
stooks.lT 

The coast is the natuml habitat of the middleman. One strip of 
seaboard produces a middleman people, and then sends it out to ap- 
propriate other littorals, if geographic conditions are favourable ; other- 
wise it is content with the transit trade of its own locality. It breeds 
essentially a race of merchants, shunning varied production, nursing 
monopoly by secrecy and every method to crush competition. The 
profits of trade attract all the free population, aud the labouring clsss is 
small or slave. Expansion landward has no attraction in oomparisou 
with the seaward expansion of commerce. The result is often a relative 
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dearth of local land-grown food stuffs. King Hiram of Troy, in his 
letter to King Solomon, promised to send him trees of oedar and cypress, 
made into rafts and conveyed to the coast of Philistia, and asked in 
return for grain, “ which we stand in need of because we inhabit an 
island.’’ The pay came in the form of wheat, oil, and wine. But 
Solomon furnished a considerable part of the labourers — 30,000 of them 
— who were sent, 10,000 at a time, to Mount Lebanon to out the timber, 
apparently under the direction of the more skilful Sidonian foresters.* 
A type of true ooast traders is found in the Huallas of the German 
Kamerun, at the inner angle of the Gulf of Guinea. Located along the 
lower course and delta of the Mungo river where it flows into the 
Kamerun estuary, they command a good route through a mountainous 
country into the interior. This they guard jealously, excluding all 
competition, monopolizing the trade, and imposing a transit duty on all 
articles going to and from the interior. Tiiko the ancient Phamioians 
and Carthaginians, they avoid agriculture so far as possible. Their 
women and slaves produce an inadequate supply of bananas and yams, 
but crops needing much labour arc wholly neglected, so that their 
coasts have a reputation for dearness of provisions.! 

Along the 4500 miles of West African coast between the Senegal and 
the Kunene river the Negro’s natural talent for trade has developed 
special tribes, who act as intermediaries between the interior and the 
European stations on the seaboard. Among those we find the Bihenos 
and Banda of Portuguese Benguela, who fit out whole caravans for the 
back country ; the Portuguese of Loaiida rely on the Ambaquistas and 
the Mbunda. The slave trade particularly brought a sinister and 
abnormal activity to these seaboard tribes, ! just as it did to the East 
Ooast tribes, and stimulated both in the exploitation of their geographic 
position as middlemen.^ 

The Alaskan coast shows the same development. The Kinik Indians 
at the bead of Cook’s inlet buy skins of land animals from the inland 
Athapasoans at the sources of the Copper river, and then make a good 
profit by selling them to the American traders of the coast. These same 
Athapascans for a long time found a similar lK)dy of middlemen in the 
Ugalentz at the mouth of the Copper river, till the Americans there 
encouraged the inland hunters to bring their skins to the fur station on 
the ooast. II The (’hiloats at the head of Lynn canal long monopolised 
the fur trade with the Athapascan Indians about Chilkoot pass ; these 
they would meet on the divide and buy their skins, which they would 
carry to the Hudson Bay Company agents on the coast. They guarded 

♦ JosopbuB, ‘ Autiquitiefl of the JewB,’ book vili. ch. ii. (1, 7, 9. 

t F. Batzel, ‘History of Mankind,' vol. 3, pp. 121,122. London : 189S. 

X Ibid., vo). 8, pp. 121, 132, 133. 

§ Ibid., vol. 2, p. ‘239. / 

U Ekvontb OensuB Report, ‘ AlaHka,' p 70. Washington : 1893. 



COAST PEOPLES. 


ISI 


their monopoly jealoualj, and for fifty years were able to exolude all 
traders and miners from the passes leading to the Yukon.* 

The same policy of monopoly and exclusion has been pursued by the 
Moro coast dwellers of Mindanao in relation to the pagan tribes of the 
interior. They buy at Moro prices the forest and agriculture products 
of the inland Malays, whom they do not permit to approach either rivers 
or seaboard, for fear they may come into contact with the Chinese 
merchants along the coast. So fiercely is their monopoly guarded by 
this middleman race, that the American Government in the Philippines 
will bo able to break it only by military interference.f 

Differences of occupatioD, of food supply, and of climate often further 
operate to differentiate the coast from the inland people near by, and to 
emphasize the ethnic difference which is almost invariably present, 
either inconspicuously from a slight infusion of alien blood, or plainly 
as in an immigrant race. Sometimes the oontrast is in physique. In 
Finisterro province of western Brittany, the people along the more 
fertile coastal strip are on the average an inch taller than the inhabitants 
of the barren, granitic interior. Their more generous food supply, 
further enriched by the abundant fisheries at their doors, would account 
far this increased stature ; but this must also be attributed in part to 
intermixture of the local Celts witli a tall Teutonic stock which binisbed 
along these shores, but did not penetrate into the unattractive interior.^ 
So the negroes of the Guinea Coast, though not immune from fevers, 
sinoc they are better nourished on the fertile alluvial lowlands near the 
abundant fish of the lagoons, aro often stronger and better looking than 
the plateau interior tribes near by. But here, again, au advantageous 
blending of races can not be excluded as a contributing cause, § borne* 
times the advantage in physique falls to the inland people, especially in 
tro[doal countries when a highland interior is contrasted with alow coast 
bolt. The wild Igurutes, inhabiting the mountainous interior of northern 
Luzon, enjoy a cooler cl iijia to than the lowlands, and this has resulted in 
developing in them a decidedly bettor physique and more industrious habits 
than are fimnd in the civilized people of the coasts encircling them.]] 

Sometimes the difference is in shade of colour between two closely 
related tribes of the same race, due to the deeper pigmentation of the 
fishing, seafaring coast folk, especially in tropical regions. The coast 
Mores of western Mindanao are darker than the Subanos, their Malay 
brethren of the interior, the lightness of whose colour can be explained 
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by their spending mobt of their lives in the forests.* So the Duallas of 
the Eauierun coast are darker than the Bakwiri inhabiting the forest 
slope of the mountains just behind them, though both belong to the 
Bantu group of people. t 

Where a coast people is an immigrant stock from some remote over- 
sea point, it brings to its new home a surplus of energy which was 
perhaps the basis of selection in the exodus from the mother country. 
Such a people is therefore characterized by greater initiative, enterprise, 
and endurance than the sedentary pojmlation which it left behind or 
that to which it comes ; and these qualities are often further stimulated 
by the transfer to a new enviionment rich in opportunities. Sea-born 
in their origin, soa-born in their migration, they cling to the zone of 
littoral, because here they find tlie conditions which they best know how 
to exploit. Dwelling on the highway of the ocean, living in easy intor- 
eourse with distant countries which would have been far more difficult 
of access by laud-travel over territories inhabited by hostile races, ex- 
changing with those both commodities and ideas, food-stuHs and 
religious, they become the children of civilization, and their suu-burned 
seamen the sturdy apostles of progress. Therefore it may be laid down 
as a general proposition, that the coasts of a country are the first [>art of 
it to develop, not an indigenous or local eivilizatiou, but a cosmopolitan 
culture, which later sjucads inland from the seaboard. 

Exceptions to this rule are found in barren, swampy, or inaccessible 
coasts like the Pacific littoral of Peru and Mexico, and on shores like 
those of western Africa and eaHtorn Luzon, which occupy an adverbo 
geographic locution facing a neighbourless expanse of ocean and remote 
from the world's earlier foci of civilization. Therefore the descent from 
the equatorial jdateau of Africa down to the Atlantic littoral means a 
drop in culture also, because the various elements of civilization which, 
since the days of Phmnician and Yemen seamen, have uninterruptedly 
filtered in from the Mediterranean and the sea, have rarely pene- 
trated BO far as the western rim of the highland, and hence never 
reached the coast. So the remote Adriatic face of Greece received only 
faint echoes from the ji^yous choruses of ulOgean civilization ; so the 
western shores of the Iberian }>euinsula and of the British isles, during 
the ancient and medieeval periods of history, had their backs turned on 
the tumult of life and trade and progress about the Mediterranean and 
North sea shores. 

The long, indented coast of the Mediterranean has in all ages pre- 
sented the contrast of a littoral more advanced in civilization than the 
inland districts. The only possible exceptions arc to bo found in ancient 
Egypt before Psammeticus began to exploit Lis mud-cboked seaboard, 
and in northern Italy of the last two decades, since the utilization of 
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Alpind water-power. Thia oontreuit was apparent, not only wherever 
Phoenioians or Greeks had appropriated the remote coast of an alien and 
retarded people ; even in near-by Thraoe the savage habits of the in- 
terior tribes wore softened only where these dwelt in close proximity to 
the Ionian colonies aloQg the coast, a fact as noticeable in the time of 
Tacitus as in that of Herodotus five hundred years before.* The 
ancient philosophers of Greece wore awake to the deep-rooted differences 
between an inland and a maritime city, especially in respect to recep- 
tivity of ideas, activity of intellect, and affinity for culiure-t 

If we turn to the rhilippines, we find that 65 per cent, of the 
Christian or civilized population of the ialandw live on or near the coast ; 
and of the remaining 35 per cent, dwelling inland, by far the greater 
part represents simply the landward extension of the area of Christian 
civilization which had Manila bay for a nucleus^ Otherwise, all the 
interior districts are occupied by wild or pagan tribes. Mobaniinedanism, 
too, a religion of civilization, rims the southorntuost islands which face 
the eastern distributing point of the faith in Java ; it is confined to the 
coasts, except for its one inland area of expansion along the lake and 
river system of the Hio Grande of Mindanao, which afforded an inland 
extension of sea navigation for the small Moro boat. 

Coasts are areas of out-going and in-coming maritime influences. 
The nature and amount of these influences depend upon the sea or 
ocean whose rim the coast in question helps to form, and the relations 
of that coast to its other tide- washed shores. Our land-made point of 
view dominates us so completely, that we arc prone to consider a coast 
as margin of its land, and not also as margin of its sea, whence, moreover, 
it receives the most important oontributions to its development. The 
geographic location of a coast as part of a thallasic or of an oceanic rim 
is the most potent factor in its history ; more potent than local con- 
ditions of fertility, irregular contour, and accessibility from sea and 
hinterland. Everything that can bo said about the different degrees of 
historical importance attaching to inland seas and open oceans in 
successive ages applies cc^ually to the countries and peoples along their 
shores; and everything that enhances or diminishes the oultural possi- 
bilities of a sea — its size, zonal location, its relation to the oceans and 
continents — finds its expression in the life along its coasts. 

The uniliropogeographical evolution which has passed from small to 
largo states and from small to large seas as fields of maritime activity 
has been attended by a continuous change in the value of coasts 
according as these were located on enclosed basins like the Mediter- 
ranean, Red, and Baltic ; on marginal ones like the China and North 
seas; or on tha oj)on ocean. In the earlier periods of the world’s 
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history, a location on a relatively small enclosed sea gave a maritime 
horizon wide enough to lure, but not so wide as to intimidate; and by 
its seolusion led to a oonoentraiion and intensification of historical 
development, which in many of its phases left models for subsequent 
ages to wonder at and imitate. This formative period and formative 
environment outgrown, historical development was transferred to loca- 
tions on the open oceans, according to the law of human advance from 
smaller to larger areas ; so the historical importance of the Mediter- 
ranean and the Ihiltic shores was transitory, a prelude to the larger 
importance of the Atlantic littoral of Europe, just as this in turn was 
to attain its full significance only when the circumnavigation of Afiica 
and South America linked the Atlantic to the World ocean. Thus that 
giaJual cxpaiJKion of the geographic horizon which has accom])anied 
the progress of history has seen a slow evolution in the value of 
seaboard locations, the transfer of iiiaritinio leadership from small to 
large basins, from thalla^ic to oceanic ))ort8, from Lubeck to Hamburg, 
from Venice to Genoa, as earlier from the PiraBUs to Ostia, and later 
from £ng1and*s little Oinqiu' Porta to Liverpool and the Clyde. 

Though the articulations of a coast determine the ease with which 
maritime influences are communicated to the land, nevertheless history 
shows repeated instances where an exceptional location, combined with 
restricted area, has raised a poorly indented seaboard to maritime and 
cultural pre-eminence. Pho'iiicia’s brilliant history rose suponor to the 
limitation of indifferent harbours, owing to a position on the Arabian 
isthmus l)otwcen the Mediterranean and the Indian ocean at the meeting- 
place of Europe, Asia, and Afiica. Moreover, the advantages of this 
particular location have in various times and in vaiious degroes brought 
into i>romiue»ce all jiaits of the iSyrian and P-gypiian coasts from 
Antioch to Alexandria. So the whole stretch of (muisI around the head 
of the Adriatic, marking the tonjunclion of a busy seu-ronto with 
various land-routes over the encircling niountains from (Viitral Europe, 
has seen during the ages a long succession uf thriving inarilime cities, 
in spite of fdst-silting haibouis and impeded connection with the hinter- 
land. Here in turn Lave ruled with niaritime sway S]»ina, Uavenna, 
Aquileia,* Venice, and IVieste. On the other side of the Italian 
peninsula, the locaihm on the northernmost inlet of the western 
Mediterranean and at the seaward base of the Ligurian Apennines, 
just where this range opens two jiasses of only IHOO feet elevation to 
the upper Po valley, made an active maritime town of Genoa from 
Strabo’s day to the present. In its incij>ien(‘y it relied upon one 
mediocre harbour on an otherwise harbourless coast, a local supply 
of timber for its ships, and a road northward across the mountains.t 
The maritime ascendency in the Middle Ages of Genoa, Pisa, Venice, 

• Htralw, bock v. cb. i. 7, 8. 

t Strubo, book if. ch. vi. 1, 2 : book v. cU. i. 11. 
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and Barcelona proves that no long indented coast is necessary, but only 
one tolerable harbour coupled with an advantageous location. 

Owing to the ease and cheapness of water transportation, a seaboard 
position between two other coasts of contrasted products, due to a 
difference either of s^onal location or of economic development or 
of both combined, ensures oommeroiul exchanges and the inevitable 
aotivities of the middleman. The position of Carthage near the centre 
of the Mediterranean enabled her to fatten on the trade between the 
highly developed eastern basin and tho retarded western one. Midway 
l>etween tho teeming industrial towns of medieval Inlanders, Holland, 
and western Germany, and the now unexploitod districts of unpro- 
gressive Russia, Poland, and Soandinavia, lay the long line of the 
German Hanseatic towns— Kiel, Lubeck, Wismar, Rostock, Stralsund, 
Greifswald, Anolam, Stettin, and Colborg, the civitaies maritimee^ wKo 
for three centuries or more made themselves the dominant commercial 
and maritime power of the Baltic by exchanging Flemish fabrics, 
German hardware, and Spanish wines for the furs and wax of Russian 
forests, tallow and hides from i'olish pastures, aud crude metals from 
Swedish mines.* So Portugal by its geographical location became a 
staple place where the tropical products from the East Indies were 
transferred to tho vessels of Dutch merchants, and by them distributed 
to nortbom Europe ; later New England, by a parallel location, became 
tho middleman in the exchanges of the tropical products of the West 
Indies, the tobacco of Virginia, and the wheat of Maryland for tho 
manufactured wares of England and the fisli of Newfoundland. 

Primitive or early maritime coinmerco haf> always been characteri7.ed 
by tho short l>oat, a succession of middlemen coasts, and a close series 
of staple places, such as served tho North Indian ocean trade in Oman, 
Malal^ar coast, Ceylon, Coromandel coast, Malacca, and Java. There- 
fore, many a littoral admirably situated for middleman trade loses this 
advantage so soon as commerce matures enough to extend the sweep 
of its voyages, and to bring into direct contact tbe two nations for 
which that coast was intermediary. This is only another aspect of the 
anthropogeographio evolution from small to large areas. The decline 
of the Mediterranean coasts followed ch>se upon the discovery of the 
sea-route to India ; nor was their local importance resteied by the Suez 
canal. Portugal declined when the Dutch, excluded from the Tagus 
mouth on the union of Portugal with Spain, found their way to tbe 
Spice isles. Ceylon, though still the chief port of call in the Indian 
ooean, has lost its pro-eminouce as chief market for all the lands between 
Africa and China, which it enjoyed in tho sixth century a.d., owing to 
the “ long haul of modem oceanic oommerce. 

Not only that far-reaching readjustment of maritime ascendency 

* Dietrich Soh&fer, * Die Uausestudte und Kiinig Waldemar von Danemark/ pp. 
184, 189. Jena; 1879. 
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whioh in the sixteenth oentnry followed the advanoe from thallasio to 
oceanic fields of commerce, but also purely local political events may 
produce as striking changes in the use or importance of coasts. The 
PirceuB, whioh had been the heart of ancient Athens, almost wholly lost 
its value in the checkered political history of the country during the 
Middle Ages, when naval power and merchant marine almost vanished ; 
but with the restoration of Grecian independence in 1832, much 
of its pristine activity was restored. Up to the beginning of the 
seventeenth century, Japan had exploited her advantageous location 
and her richly indented coast to develop a niaritime trade which 
extended from Kamchatka to India; but in 1624 an imperial order 
withdrew every Japanese vessel from the high seas, and for over two 
hundred years robbed her busy littoral of all its historical significance. 
The real life of the Pacific coast of the United Slates liegan only with 
its incorporation into the territory of the Bepublio, but it failed to 
attain its full importance until our acquisition of Alaska, Hawaii, and 
the Philippines. So the coast of the Persian gulf has had periods of 
activity alternating with periods of deathlike quiet. Its conquest by 
the Saracens in the seventh century inaugurated an ora of intense 
maritime enterprise along its drowsy shores : what new awakening may 
it experience, if it should one day become a Bussian littoral! 

Sometimes the decline in historical importance is duo to physical 
modifications in the coast itself, especially where the mud transported 
by a great river to the sea is constantly pushing forward the shoreline. 
The control of the Adriatic passed in turn from Spina to Adria, Bavenna, 
Aquileia, Venice, and Trieste, owing to a steady silting u}) of the 
coast.* Strabo records that Sjuna, originally a ^xut, was in his tinje 
90 stadia, or 10 miles, from the sea.f Bruges, once the great entrep6t of 
the Hanseatic League, was originally on an arm of the sea, with which 
it was later connected by canal, and which has been silted up since 
1432, so that its commerce, disturbed too by local wars, was transferred 
to Antwerp on the Scheldt. J Many earl 5 ^ English ports on the coast of 
Kent and on the old solid rim of the Fenland marshes now lie miles 
inland from the Channel and the Wash. 

A people never utilizes all parts of ifs coasts with equal intenbity, or 
any part with equal intensity in all periods of its development ; but, 
according to the law of dift'orentiation, it gradually concentrates its 
energies in a few favoured ports, whose maritime business tends to 
become specialized ; while every extension of the subsidiary territory 
and intensifioatioD of production with advaTico in civilization increases 
the mass of men and wares passing through these ocean gateways. The 

, * W. Dcecke, ‘ Italy,’ pp. 89 91. London - 1904. 
t 8lrabo, book iii. ch. i. 2. 

' t W. Itoicher, * Nationaloekonomik dea Ilandt lB nnd Oewerbfleiaici,* p 93, ncHe 1. 
tituttgari; 1899. 
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shores of New York, Delaware, and Chesapeake bays are more imporfcant 
to the country now than they were in early colonial days, when their 
back country extended only to the watershed of the Appalachian system. 
Our Gulf coast has gained in activity with the South’s economic advance 
from slave to free lal)onr, and from almost exclusive cotton planting to 
diversified production combined with industries ; and it will come into 
its own, in a maritime sense, when the opening of the Panama canal will 
divert from the Atlantic outlets those products of the Mississippi basin 
which will be seeking trans-Pacifio markets. 

A careful analysis of the life of coast peoples in relation to all the 
factors of their land and sea environment shows that those are multiform, 
and that none are negligible; it takes into consideration the extent, 
fertility, and relief of the littoral, its accessibility from the land as well 
as from' the sea, and its location in regard to outlying islands and to 
opposite shores, whether near or far ; it holds in view not only the small 
articulations that give the littoral ready contact with the sea, but its 
relation to the larger continental articulations, whether it lies on an 
outrunning spur of a continental mass, like the Malacca, Yemen, or 
Peloponosian coast, or ujx)!! a retiring inlet that brings it far into the 
heart of a continent, and provides it with an extensive hinterland; and, 
finally, it never ignores the nature of the bordering sea, which furnishes 
the pohool for the learning of seamanship and fixes the scope of maritime 
enterprise. 

But all these various elements of coastal environment are differentiated 
in their use and their influence according to the purposes of those who 
come to tenant Mich tide-washed rims of the land. Pirates seek intricate 
channels and hidden inlets for their lairs; a merchant people select 
populous harl>ourri and navigable river mouths; would-be colonists settlo 
upon fertile vnlle 3’8 opening into quiet l>ays, till their fields, and use 
their coasts for placid maritime tnide with the mother country ; interior 
peoples, pushed or pushing out to the tidal periphery of their continent, 
with no maritime history liehind them, build their fishing villages on 
protected lagoons, and, unless the shadowy form of some outlying island 
lure them farther, there they tarry, deaf to the siren song of the sea. 


NOTES ON THE PHYSIOGRAPHY OF CERTAIN VOLCANOES 
IN NORTHERN JAPAN. 

By a. E. BRUOfl MITFORD. 

Of* the four “lines of weakness” which, marked by volcanic ranges, 
traverse the islands of Japan, the greatest is that which extends in a 
well-defined anticlinal curve from south-western Yezo along the back- 
bone of Hondo to the lofty transverse upfold of the so-called Japanede 
Alps. At several points in this line subsidiary lines of fracture, running 
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westward, bare caused a widening of the volcanic area into broad zones. 
It is in these broader zones of upheaval that activity is still displayed. 
Where the volcanoes form a narrow band, or a single chain, it has 
oeased. 

The first of these zones is that of south-western Yeeo, which almost 
completely surrounds Volcano bay. It contains the active craters of 
Noboribetsu and Usui on the north side, and Eomagatake and Esan 
on the south, of this nearly circular inlet. Then, in Hondo, follows the 
mass of volcanic mountains surrounding Lake Inawashiro and con- 
tinued southwards into the Nikko group. Tn this zone also are four 
active craters— A zumayama, Bandaisan, Nasuyama, and the Shiranesan 
of Yumofo (Nikko). The last of these zones, owing to its intersection 
by the subsequently opened Fuji-Oshima line, is tbe broadest. Here 
the peaks are both loftier and more numerous. Two large active craters 
remain — Asama in the centre line, and the Shiranesan of Eusatsu some 
20 miles to the north. Some of these peaks are oomparaiively little 
known, and present features of interest which it is proposed bore to 
illustrate. 


1. Thk Eomaoatakk of Yezo. 

This is a comparatively ancient volcano, within which a consider- 
able degree of activity on a small scale is still displayed. Tlie old 
crater, distinguished from afar by the lofty peak in which its western 
wall culminates, has hoen breached on the north-east side. The three 

lakes (of which Onuma is 
the largOHt), formed at tbe 
base of the mountain by 
an eruption in compara- 
tively recent times, are on 
the opposite (south-west) 
side. The ancient crater 
has a circumference of l.J 
mile, and a depth, below 
the western pinnacle, of 
dOO feet. Near the gap on 
tbe seaward side a new 
cone has been thrown up, 
broad and low. No men- 
tion of this new cone has 
been made either by Cap- 
tain Bridgford or Prof, 
Milne, who visited the spot in 1872 and 1877 respectively. The 
former (Transacltona of the Aniatic Sonciif^ vol. 2, p. 80) speaks of 
six smaller craters, one of which was then active; the latter (Trows- 
aclions of the Seismolofjical Society, vol. 11 (a volume of 184 pages 
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desoribiDg 100 voloanoos), part 2) mentions only one small orator ** with 
fissnres running to it.’* 

Ohanges may have taken place since theu» probably in the course 
of a slight eruption which two summers ago covered the country-side 
to the east and north-east with a thin layer of ashes. The present 
configuration of the area within the low cone above mentioned is as 
follows (see plan): — (1) Circular pit-crater 40 yards in diameter and 
30 to 40 feet deep, with low tmncatod cone in centre. The cone has 
no oriBce, but is surrounded by a viscous mixture apparently of mud 
and sulphur, from which a little steam issues. (2) A deep narrow rift 
running east (tc^ards the breach) containing five small vents dis- 
charging steam. (3) A smaller pit-crater, extinot. The rift lies 
between the two craters, and is joined farther east by (4) several 
longer rifts which run parallel with the first on to the very flank of 
the oone, the last of the numerous vents steaming most vigorously. 
All recent eruptions of Komagatake, including that which resulted in 
the breaching of the ancient crater, have taken place in an easterly 
direction. The centre of activity appears, therefore, to bo moving 
gradually eastward along these linos of fissure. The “lie” of these 
lines, precisely between Onuma and the breach, may not l )0 without 
signifioanoe. 

2. Esan. 

« 

This volcano rises lx)ldly from the north-east entrance of Tsugarn 
strait to a height of nearly 2000 feet. It is surrounded on throe sides 
by the sea ; and the crater, which is deep and finely formed, is breached 
on the side (west) away from the soa. By the gap thus made the crater 
can be entered. Steam and sulphurous vapours issue from many orevioes 
in the precipitous and rocky walls of the crater, especially on the east or 
seaward side, imparting strange colours to the clifis. ’J'he principal vent 
is centrally situated in the crater floor. It consists of a sharp-edged 
oval aperture, some 20 feet in its longest diameter. In the centre of it 
rises a sharp lava cone, apparently trachytic, its sides making an angle 
of 70® with the horizontal. From the eastern end of the vent a violent 
and oontinnons discharge of steam takes place, somewhat laterally, 
towards the central oone. The water of the stream flowing out of the 
crater of this volcano past some sulphur- diggers' huts contains free 
sulphuric aoid.* 

3. Azumayama. 

This prominent peak rises from a sea of volcanic mountains to the 
north of Lake Inawashiro, within 10 miles of the famous Bandsisan, 

* When Prof. Milne visiU^d Esan in 1878, the wonthor wm, be eaye, too foggy 

to fee much. Coneeqncntly, by enoh Rtatpromils ng** ilic only evidenooaof Toloanlo 
action were a few cinders embedded in the mud,” justice is uot done to this fine roloano 
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and 40 of Nasuyama, along the central axis of Hondo. These three 
Toloanoes, long oonsidered distioot, have broken out into destmotive 
activity within the space of a dozen years (1893, 1888, 1881). Curiously 
enough, the chronological order of the outbreaks corresponds with the 
order of position. All three peaks are of about the same height (6000 
feet)— suggesting, ccierts paribus, equality of age; and, their summit 
craters effectually sealed, all have broken out laterally on their 
flanks. 

It is a noteworthy oircumstanoe that with Bandaisan and Azumayama, 
as well as the Koraagatake of Yezo, the explosions have taken place on 
the side opposite to the lakes formed at their respective bases (see 
diagrammatic section). Lake Inawasbiro was in all probability the 
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predisposing oircuflistanoo of the explosion on Bandaisan (1888). At 
that time throe lakes came into Ijoiug in the valley between it and 
Azumayama. In 1893 the latter, supposed extinct, burst into eruption 
on the north-east side. 

The summit crater of Azuma is occupied by a lake a cpiarter of a mile in 
diameter. The sides are steep, and in places beautifully wooded. The 
wall crater rises to its highest in a bare rounded peak on the north side. 
The present active crater stands at about the same elevation as the lake. 
A vertical section would show the form of a fish-hook, with the barb 
outwards ; a horizontal section would be an oval. The cliffs, terminating 
in a perpendicular rift on the upper side, have a height of 400 feet ; the 
extreme width is about the same. The floor of the crater has two vents, 
now covered with mud. From the lower or eastern end a large quantity 
of steam is discharged with vigour. That the crater as a whole evolves 
a considerable degree of heat is evinced by the loud roaring which 
rises continually from it. A short distance below, the mountain is lined 
with Bolfataras, forming the termini of parallel Assures which run for 
some distance down the mountain-side. Strongly sulphurous vapours 
issue incessantly in great volume. The orifioes, from 1 to 2 feet in 
diameter, are many of thorn half hidden by overhanging stalactites of 
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sulphur. The greater part, however. coUeote below iu vivid yellow 
rnttsses. 

On the north-oaet side of Aznmayama, at a height of about 4600 feet, 
there is a large parasitic cone with a well-formed crater, extinct, about 
a quarter of a mile in diameter. The angle of rest is approximately SO'". 


4. BxNDilSAN. 

The volcano of Bandaisan has already been the subject of much 
description, but none of the accounts published are perfectly consistent 
with one another. It is, moreover, impossible to ascertain with any 
precision the topographical features of the mountain group prior to the 
groat explosion. It is generally admitted that the peaks (4) surround- 
ing the level plain known as the Numn-no~taira formed part of an 
ancient crater ring which had been broached, and lay open to the north. 
The width of this ancient crater, from 0-Baudai to the breach, was 
about a mile. Eo-Bandai, the destroyed mountain, occupied a position 
a^ little to the north of 0-Ban dai, and partly overlapping it. This 
suggests that the former was a parasitic cone of unusual dimensions, 
built up on the northern flank of 0-Bandai after the great cataclysm 
which resulted in the formation of the crater ring. The previous 
broaching explosion had made a vast inclined plane loading from the 
edge of the ancient crater floor to the valley below, down which the 
broken fragments of Ko-Baudai, and the mud engendered by the 
immense quantities of steam, rushed with acoolorated force. The 
photographs show the aspect of the devastated area in April, 1907. 
The hollow at the lower lip of the fracture was filled with snow, though 
the slope leading up from it was steaming from numerous small vents. 


5. Nasuyxmx. 

This volcano, 6300 feet high, is remarkable for the uncommon dis- 
I»osition of its craters. For 600 feet down from its sharply peaked summit, 
the western side of the oono is riddled with active vents, great and 
small. Just below the summit lies the principal and original crater, 
some 200 feet in width, and marked from afar by a great oloud of 
steam. Immediately above the limit of vegetation (5700 feet), a mass 
of sulphurous vapour indicates the position of the second large vent. 
This is a sombre pit, some 80 feet in depth, with abrupt perpendicular 
walls, which passes under an arch of grey rook horizontally into the 
bowels of the mountain. The vapours from this crater are discharged 
with a hot blast laterally. 

Between the two craters, a number of solfataras send forth their 
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suffocating vapours westward in great volume and with a deafening 
noise. , 

The waters of the hot springs on the mountaiu-side are strongly acid. 
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6. Thk Bhieanbsan of Kdsatsu. 

Three lakes, separated by narrow walls, ooonpy the great orater of 
the Bhiranesan of Knsatsu. The sides of the oone, as well as the lake- 
basins, are oomposed of grey tuff and sulphur, which the abundant 
moisture keeps in a pasty state, and through which, in places, andesitic 
rook crops out in bold cliffs and pinnacles. As a whole, the orater is 
oval, but the lakes are circular. The total length of the orater is a 
little over half a mile. The central lake-basin, the water of which is 
boiling in the north-western part, is itself a quarter of a mile in 
diameter. A small stream flows from the south lake into the central 
one, but there is no such connection between the central and the 
northern, which occupies a slightly higher leveL 

All the lakes appear to be diminishing in size. At the time of the 
eruption of 1882, from which the present period of activity dates, the 
water of the central lake stood only 20 to 30 feet below the edge of 
the crater wall ; it is now 100 feet below. For a fhll year after that 
eruption, a geyser-like activity was displayed, grey mud, boiling water, 
and stones being shot in a column to a height of 50 feet. A sulphur 
factory was then built near the edge of the crater wall, but was 
destroyed in a subsequent eruption, when the geyser again became 
active. 

A feature of Shiran esan is its blasted trees, the work of the eruption 
of 1882. The noxious fumes given off on that occasion destroyed pines 
on neighbouring mountains at a distance of miles from the orater. 

A sample of water from the south lake (September, 1907), on being 
tested, showed no hydrochloric acid.* Sulphates of iron and, to a small 
extent, of aluminium were present, together with a considerable pro- 
portion of free sulphuric acid. The hot springs of Kusatsu, at the foot 
of the mountain, owe their efficacy to the presence of the same acid. 

In conclusion, we may remark that along the whole lino, from Yezo 
to Shiranesan, a gonfral recrudescence of voloanio activity has taken 
place within the last twenty-five years; that the mountains in the 
Hindo portion of the line, with the exception of the Nikko group (which 
are a little higher), have an average elevation of 6500 feet approxi- 
mately ; that the majority of the craters have been breached, or have 
broken out laterally ; and that this has occurred in several instances on 
the side remote from lakes formed at the base of the mountain in com- 
paratively recent times. As pointed out by Prof. Milne, the rooks 
of the northern volcanoes are more acidic than those of the southern 
volcianoes, and this is l>orne out by the generally acid character of the 
hot springs issuing from them. 

* The water of theN lakes is said by tbe editon of MsRay*s * Handbook to Japaiy ' 

(p. 187). lo consist of “ hydrochloric sold, with Iron and alum. . . .** 



( 199 ) 


AN BARLT SIXTEENTH-CENTURT HAP OF THE WORLD. 

A CURIOUS little map, dating from the second deoade of the sixteenth 
oentur 7 , has lately been obtained by Mr. H. Knffer, a Fellow of our 
Society, through the well-known bookseller of Milan, Signor U. Hoepli. 
Its present owner having obligingly offered to bear the major portion 
of the expense of reproduction, we are enabled to give a facsimile in 
the present number of the Journal, Nothing appears to be known of 
the history of the map, whioh purports to be by Fra Miohiel Barbolan, 
and to have been drawn at Venioe in 1514. It bears the title ‘Uni- 
versal Orbe della Tera,' and though giving a very slight and general 
view of the then-known world, offers some points of interest. As in 
other maps of the period, produced on the more literary side of geo- 
graphy, it shows many traoes of the Ptolemaic influence, and makes no 
attempt to lay down accurately the results of nautical discovery. But 
it may help to oast a side light on the diffusion of geographical ideas, 
and the genealogy, so to say, of cartographical documents, in the period 
then closing, in whioh Italy had occupied so distinguished a position, 
though no doubt many Italian produotions in this field are now lost. 

Of the four do 2 ;on names inserted in the map, most, it will be seen, 
represent oountries rather than cities. The principle of selection is not 
very apparent, and in a slight sketch of the kind we should hardly 
have expected to find names like Finland, Biga, and La Rochelle. On 
the other hand, the names inserted for the more distant parts of the 
world show the author to have had some knowledge of the more 
important oountries, and of centres of commerce like Aden and Malacca. 
Indioations of his religious sympathies are to be seen in the repre- 
sentation of Jerusalem, in the coat-of-arms in the top left-hand comer, 
and possibly in the red cross of the ship sailing towards Hispaniola, 
whioh island seems singled out for special notice by being shown in 
gold. Mr. Buffer suggests that Fra Barbolan may have been interested 
in missionary enterprise. 

Among the maps with whioh it is natural to compare the present 
specimen are those of the Ptolemys of Borne (1508), Yenioe (1511), 
and Strassburg (1513), with others of Waldseemilller’s produotions 
comparable with the last-named. In one respect, at least, it shows 
an improvement on the more pretentious effort of Sylvanus in the 1511 
Ptolemy (brought out in the same city only three years earlier), for 
there is a more correct presentation of the two Indian peninsulas, 
flanked by Ceylon and Sumatra, and with the name Malacca on the 
more easterly of the two, as in Ruysoh’s map in the Ptolemy of 1508 
and in Waldseemttller’s of 1513. In the name “Russia blanca” we 
have a further point of resemblance with the World-map of 1513, 

* Mao P. 244 . The soalo of the original has been reduced by about one-four kb. 
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though in this the name is derived from an earlier map of Italian 
provenance — that of Martellus of 1489 — from which (or from a common 
prototype) a large part of the 1513 map waa closely copied (cf. Journal, 
vol. 28) p. 764). The original authority for the term seems to be the 
famous map of Fra Mauro (1459) — itself produced in Venice and 
probably known to Fra Barbblan — which shows not only Rossia 
bianoha,’* but “ Roswia negra ” and “ Rossia roesa,” explaining the 
tenns as derived from the White sea and the Black and Red rivers.* 
The name “ The bet,’* found in comparatively few maps of the time, 
had already appeared in Fra Mauro’s, who also located the inlands of 
Ceylon and Sumatra (“ Taprobana ”) in oorroot relation to the two 
Indian peninsulas, showing here, as elsewhere, a knowledge much in 
advance of his time. 

Although Fra Barbolan does not 611 in the extreme east coast of 
Asia, it seems probable that this is due, as in Waldseemiiller’s * Carta 
Marina’ of 1516, merely to want of space, and that the map really 
belongs to the type so much in vogue at the time, in which the con- 
tinent is bounded eastward by a wide ocean, separating it from the 
New World, though the conception is marred by the retention of 
Ptolemy’s eastern coast of the Sinus Magnus, involving the strange 
excrescence to the south-east of the continent. It is possible, however, 
that the author was intentionally adopting a non-committal attitude 
on this question. Perhaps the most remarkable feature in the map is 
the junction of Europe with the New World by the extreme north, 
though this, after all, is an easy step, if a purely speculative one, from 
the many earlier maps in which Greenland was shown as a long narrow 
peninsula attached to North-West Europe. This feature seems another 
characteristic cf Italian workmanship, pointing to the probability of 
the former existence of now-lost links in the chain of evolution. Thus 
it recurs again with equal dehniteness more than thirty years later, 
in another Venice map— that of Qastaldi in the Ptolemy of 1548, while 
it seems to bo hinted at in some, at least, of the maps of the Battista 
Agnese school. 

As regards the American portion, the author displays unusual 
boldness, for the time, in piecing U>gether the scattered fragments, 
from Labrador to Florida, into a continuous continental mass. He 
avoids the confusion as to the true character of Cuba displayed by 
so many of his contemporaries, including even Huysch and Waldsce- 
mtiller. In South America the use of the name Brazil forms another. 


* It is ourioos Dial most of the later maps reproduce only the White Russia/’ 
though that in the * Margarita Philosopbioa ’ of 1515 has also “Russia rubra.” The 
vitality of the term “ White Russia” in the maps (especially Italian) of the sixteenth 
century is probably an instance of slavish copying by map-makers. It is f^und as 
late as 1506 in Gastaldi’s map of Russia, reproduced in Muller's ‘ Remarkable Maps.’ 
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if an aooidental) link with the work of the last-named, whose maps of 
1515 and 1516 have hitherto been the earliest known speoimens to 
adopt the new designation for the “Terra Sanote Ornois/' But as Fra 
Barbolan's map is a year before the earlier of these, it may be that 
here again the Alsatitfn map-maker was drawing upon some Italian 
source. 


REVIEWS. 

ASIA. 

Ancient Khotak. 

‘ Ancient Khotan : Detailed Report of ArohaDological Kxplorations in Ohineso 
Turkestan.' Carried out and Described under the Orders of H.M. Indian Govern- 
ment by M. Aurel Stein, Indian Elduoational Service. Oxford : at the Clarendon 
Frets. 1007. 

When, in the Geographical Journal of June, lOOti, the scientific results of Dr. 
Sven Hedin*8 journey in Central Asia (1809-1902) were considered, the main point 
of physical interest was found to be the battle between water and sand — the latter 
from the east ags^ressive, and the former from the west defensive ; whilst the 
issue, though fluctuating, appeared so far to have been favourable to the assailant. 
Cultivation and irrigation, there interdependent, have shrunk, and the desert has 
advanced. Cities, roads, and the rivers themselves have been obliterated, save when 
the wind has laid bare the ruins which the sand had first submerged and then pre- 
served. So its action has not been solely destructive ; indeed, to its protection Dr. 
M. A. Stein owes the materials for his detailed reix)rt of arcbaoologloal exploration 
in the neighbourhood of Khotan, and in what may be described as the south- 
western and southern part of the Takla Makan. Both of these explorers have pub- 
lished popular accounts of their journeys, followed by lengthy reports of results, the 
one book being more or less a complement of the other. 

Dr. Stein’s report, now under consideration, is dedicated to Sir Henry Yule, 

“ the great elucidator of early travel and a pioneer in the historical geography of 
Central Asia,” with a feeling of admiration and respect for that learned man which 
is liighly commendable and is widely entertained. Its scope may be gathered from 
the title, whilst the region in which research was carried on was fixed, we are told, 
by “ the important find of ancient birch-bark leaves, containing a Buddhist text in 
early Prftkrit and in KharosthI writing, of which M. Dutreuil de Rhine had 
acquired a [)ortion during his stay at Khotan.” These fragments, on examination, 
were recognized as the oldest Indian manuscript then known, and the Government of 
India was induced to employ its agents to procure relics from Chinese Turkistan. 

As usual, supply followed demand; but after much profound inquiry and 
deliberation by experts, doubt was cast on the finds, specially of manuscripts and 
block-prints obtained from treasure-seekers. That the auspioion was well founded 
it has been Dr. Stein’s good fortune to establish ; inquiry, semi-antiquarian, semi- 
judicial, held at Khotan. enabled him to clear up the mystery of these strange 
documents in unknown characters, which ‘'not only figured conspicuously in the 
* British Collection of Antiquities from Central Asia,* found at Calcutta, but had 
found their way also to public collections in London, Paris, St, Petersburg, and 
probably elsewhere.” The forger, Islam Akhun, was at first shy and protested his 
innocence ; he was merely an agent for certain persons at Khotan now dead, for the 
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Bale of old books to purohaBers in Rasbgar; and he Umeniedf if there had been 
fraud, that be alone was left to bear the burden. His position was stroqg, but it 
was skilfully turned ; the doctor was able to confront him with exact reproductions 
of the elaborate stories he had told, and partly delighted with the permanent record 
his inYcntions had obtained, and partly because he was assured that no punishment 
was contemplated, he eventually confessed and explained the plan be had followed 
to produce the article required by the sahibs. He was immensely impressed by 
the perfect photographic reproductions of his own handiwork, and at once grasped 
the idea that this art could be utilieed with great success in the perpetration of 
further fraud ; consequently, he prayed to'be allowed to accompany the Doctor to 
Europe, whore he might find a wider field for his i)eoulisr talents. 

But Dr. Btein not only exposed the false records, but may claim to have procured 
many genuine writings and relics which confirm what is known of the introduction 
of Buddhism from India, and demonstrate the Influence of Indian language and art 
in these remote regions. His detailed report describes, perhape too minutely, but 
with evident and scrupulous accuracy, how these were obtained ; it may con- 
veniently be divided into three main heads : the history of that part of Chinese 
Turkestan and its neighbouring countries; their geography; and descriptions of 
the ancient sites and the various relics discoveretl. 

The history is extremely interesting, though often obficure, and much reading 
and study are required before a reasonably clear gras]) of the subject is obtained. 
For we have to learn who the old iu habitants were, and who and what wore their 
neighbours. Evidence seems to show that the p)eople of Khotan are mainly of 
Arian stock, similar in most respects to the inhabitants of Wakhan and Bahkol, 
with an admixture of Turk and Tibetan blood. The Indian element was present 
before the Introduction of Buddhism, and tradition points to Taxila as the source, 
with Gandhara and Kashmir as the routes of migration. The story is that King 
Asoka’s eldest son, Eun&la, who was governor of TaxiU, had his eyes put out by 
a wicked step-mother. When the news reached the king, his anger was so groat 
that he banished all the principal inhabitants to Khotan, " a sandy desert to the 
north-east of the Snowy mountains.'' There the exiles established themselves, and 
elected a king, who laid the foundations of a city which became the capital of 
the kingdom. It bad many vicisdtudes, not always easy to trace; but, taken 
with Kashgar and the neighbouring countries, it may bo said, in a general way, 
that Chineee influence and suzerainty prevailed, though interrupted for considerable 
periods, and that Buddhism was introduced about 120 a.d. 'ilie Huns, driven 
from China, their ancient and perhaps original seat, set forth westwards in two 
great divisions towards the Oxus and Volga. The first division ** established their 
dominion in the fruitful and extensive plains of Bogdiana, on the eastern side of 
the Casi^n, where they preserved the name of Huns, with the epithet of Eutha* 
Htes, or Nepthalites." * Hiese people, the White Huns, who arrived in the first 
oentiiry of our era, by the middle of the fifth ruled Kastem I'urkistan, and had 
carried their conquests to Gandhara and the Indus. In turn they were overthrown 
by the Turks, called by the Chinese Tu-klu, said to have come from the sluices 
of the Altai, where they were employed by the Khan of the Qeougen in mining 
and smelting iron. Next the Baracens, al^ut 710 a.d., bringing with them the 
religion of Mohammed, drove the Turks to the desert, occupied Transoxiana, and 
improved its commerce. ** The mutual wants of India and Europe were supplied 
by the diligenoo of the Sogdian merchants, and the inestimable art of transforming 

* Gibbon's * Roman Empire,' chap. xxvi. These are tho HephtliaUteil, Chinese 

l»ta, Teb-tae whose original oonntry was occupied by a tribe called Geougen. 
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linen into pftper has been diflfueed from the manufactures of Samaroand over the 
Weetem world.” • 

Besides these changes there are the movements of the Scythians, Moguls, Tartars, 
and Turks, which culminated, so far as we are at present oonoemed, with the 
prosperous reign of Malik Shah, who crossed the Jaxartes and subjugated Turkistan, 
and the conquests in the thirteenth century, of Temugin, better known by his title 
of Ohinghis, Jingis, or Zingls Khan. His grandson was KdbUl, the Oreat Kd&n of 
whom Marco Polo has told us the story, and by whom the capital Oambaluc or 
Peking was built. 

Marco Polo's description of Khotan, whose people, he records, ** arc subject to the 
Great Eaan, and are all worshippers of Mahommet,” is still fairly correct. He 
says, “ There are numerouB towns and villages in the country, but Ootan, the 
capital, is the most noble of all, and gives its name to the kingdom. Everything is 
to bo had there in plenty, including abondance of cotton* '11:ie people have vine- 
yards and gardens and estates. ^I'hey live by commerce and manufactures, and are 
no soldiers.” f The more recent history of Khotan need not be detail^. The 
andent capital, where Yotkan now stands, was abandoned, presumably after the 
eleventh century, and the country has for the most part been subject to China, 
though there have been rebellions, that of Ya’kub Beg of Kashgar being the most 
recent 

The additions to our geographical knowledge of those regions are mainly the 
cesnlts of Surveyor Ram Singh’s sorveys of the country about the Karatash pass, 
Khanarik, in Kuen Lun, in the desert, and at the ruins. Dr. Stein gratefully 
acknowledges his services and the obligation he is under to the Department for 
providing an assistant so able and so willing. 

Turning now to the last and most important part of the work — the search for 
relics — ^full descriptions are given in chap. iv. of investigations near Kashgar and 
Yarkand, in chaps, v. and viii. of those from Karghalik to Khotan, sad in the 
Khotan oasis. The site of the ancient capital at Yotkan, and the excavation for 
treasure and relioe carried on like mining operations, the soil being washed by the 
aid of a river, are well described, and the finds are duly figured in the plates (vol. 8). 
When marching to the Khotan oasis, Dr. Stein passed the remarkable Kaptar 
Hasar, or Shrine of the Pigeons, where thousands of the birds, perfectly tame, are 
maintained by the offerings of travellers and the proceeds of other endowments. 
There is, of course, a legend which is duly recorded, and the site is not remote (may 
be the same) from the ** sucoessioo of small hills,” formed by the burrowing of rate, 
mentioned by Hsuan-tsang. The rats were as big as hedgehogs, and daily marched 
out, f<dlowing a rat chief who saved Khotan from an invasion of the Huns. 

Then various sites eastwards towards Charchan as far as the Endere river were 
visited ; of these the most prolific seem to have been Daiidan Uilig ; a site beyond 
the Niya river; and the Endere ruins. Besides art relics, documents in various 
characters on wood, leather, and paper were obtained. Some are Chinese, others 
Tibetan, but the greater number, we gather, are Kharosthi in script, Prakrit in 
dialect Some progress in deciphering them has been made, but the procoes is 
still incomplete. They go to prove the use of an Indian language in the records 
which are not in Chinese, and reproductions will be found in the volume of plates. 
Of these there are in all one hnndred and nineteen of great excellence ; but the 
number of objects pictured — frescoes, sculptures, tcrra*cottas, panels, seals, etc* — 
vastly exceed that number. 

* Vide chap. li. 

t Yule’s ’ Maroo Polo,’ vol. 1 , p. 188 (8rd edit). 
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The energetic and thoroughly oonsietent manner in which Dr. Stein hae Mi 
about hia explorations and their record deaervea warm acknowledgment, and must 
form matter of congratulation to the Government of India. Transliteration of native 
names, that terrible stumbling-block, is a matter of very considerable importance, 
seeing that through it correct pronunciation is attainable, which without it is 
practically impossible. The want of a sound and reliable system adds enormously to 
the labour of reading, except in the most perfunctory manner, and this might be 
saved by proper care in writing. The system adopted for Chinese words by 
Dr. Stein, which he owes to M. Chavannes, is presumably correct if French values 
to the letters be given ; but it is such as to be misleading to an Euglish reader. 
The well-known Buddhist monk, Hiuen Tseng, becomes Hsiian-tsung ; Si-yu-kl, 
the Buddhist records translated by Beal, is printed Usi-yU-chi ; Ch6-cbti-chia, 
Karghalik, or a town which was near it, is pronounced (we gather from the French 
Tetio-keou-kia) Cho-kiu-kia ; Kia-cho (Ghia-Shih) is presumably pronounced 
Kia-sbi, and if so, Kia-che would seem to be transliterated half in English and 
half in French fashion. It is most confusing to substitute ch for k^ u for a short, 
aud ch for th when attempting to render oriental words in the English language. 

Dr. Stein is now engaged on farther research in the Takla Makan ; he has got 
relics from ruins north and south of Lob-nor, and has sent them to Kashgar, but 
has himself followed the route towards China used by nKlian-tsang and Marco Polo. 
In or about the rained watch-towers he has found many Chinese documents, and, 
with the help of Ral Ram Singh, has added some useful survey work in the I4an« 
shan range. Let us hope, when the report of this work is written, that either native 
names may be written in native character as well as in English, or that a good 
system of transliteration may be followed. 

W. Broadfoot. 


Central Asia. 

*Daroh Asien.* By Dr. K. Futterer (oontinuod by Dr. Fritz Noctling). Vul. 8. 

* Qeologisohe Charakter-Bildur.’ Erstor Teil. Berlin : Dietrich Beitnor. 1905. 

The geological results of Dr. Futterer’s journey across Central Asia In the year 
1898 are to appear in three parts, of which this U the first. It includes the field 
notes on the earlier part of the expedition, and describes the author’s traverses of 
the Alai mountains, ix)rtiooB of the Kuen Lun chain, the Tarim desert, and the 
desert of Gobi. Part of the groimd has been described by Kuropatkin and 6ven 
Hedin ; but large collections were made, and there is reason to believe that much 
new Information was obtained by Dr. Futterer. Unfortunately, illness prevented 
him from completing his account of these investigations, but the editing of ibis 
volume has been placed in the hands of Dr. Eloetling. The second part will 
contain the remainder of the field notes, while the third will be devoted to special 
subjects — such as petrography and palteontology. 

The field notes are given in the form of a journal, in which chemical and other 
data arc incorporated, and are rendered more intelligible by geological mai^s and 
sections and many photographic plates. To the geologist they are of intereat 
from two points of view. Much of the book consists of descriptions of the prooeM 
of desert erosion, very strikingly exemplified in many of the districts traversed. 
In the Tarim and Gobi deserts thin sheets of loess, sand, and gravel cover wide 
areas, and the essential teatures of desert scenery are exhibited in greet perfection. 
Many fine illustrations are given in this book, showing the etfects of sand- 
sculpture on exposed rock surfaces. There is also a study of the orientation 
of ** dreikanter,” and some information on the chemistry of saline desert aojls. 

More than half of the route traversed was over ground covered by superficial 
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deposits of this oharaoter, and over loose and inooherent Tertiary rocks. In some 
parts of the desert, however, outcrops of older rooks occur, and in the mountain 
passes and higher valleys of the Alai and the eastern Kuen Len ranges magnificent 
sections were exposed to view. The circumstanoes of the expedition often allowed 
too little time for a thorough examination, but much has bwn gleaned that is of 
lasting value. The mountain axes consist very largely of granite and other 
intrusive rocks, with gneisses and much altered schists of indeterminable age. 
They are well seen in the defiles of the Terek-dawan pass, which leads to Kashgar 
from the north-west, and in the spurs of the Kuen Lun mountains. Upon these 
rest unconformably sandstones, limestones, tufTs, and other rocks which represent 
the Devonian (the “ Kuen Lun *’ transgression or unconformabillty). The Upper 
Carboniferous strata overlie the older rocks with another unconformabillty, and 
are ^ the deposits of a second or “ Tibetan ” transgression. Mesozoic strata are 
also in evidence, particularly to the west of Kashgar; they include Jurassic and 
Cretaceous rocks, sometimes fossiliferous. Tho gaps in the succession are large, 
but at least three epochs of disturbance liave affected this region. The main 
strikes, however, are very consistently east and east-north-east. Much of the 
Gobi desert consists of a plateau built up of the older rocks, with some of the early 
Tertiary Han-hai or Gobi formation, buried in recent desert sands and gravels. 

When completed, this work will be a repository of information on some of the 
least-known portions of Inner Asia, and a lasting monument to the energy and 
skill of its author. 

J. S. F. 


AFRICA. 


Innermost Africa. 


*From the Niger to tho Nile.’ By Captain Boyd Alexander, Kiflo Brigade. 2 vole. 
Edward Arnold. 1907. Price 36«. 


This is a very noteworthy book, as is the journey it records. Indeed, from 
the point of view of geographical discovery, this may turn out to be the last of the 
great African journeys, or the last but one. There is one more great effort of 
African exploration, perhaps the most arduous and expensive of all, a journey that 
is said to bo contemplated by an even more distinguished explorer than Captain 
Boyd Alexander; and this will bu to traverse the continent from Swakin through 
Kordofan, Wadai, Tibesti, Air, Asawad, to Cape Blanco. All the other big or 
moderately big things have been done, and the great distinction has fallen to the 
lot of Captain Boyd Alexander and his companions (Claud Alexander, G. B. 
Gosling, P. A. Talbot, and Josd Lopes) of completely solving the mystery of Lake 
Chad. The reviewer, in enumerating those who shared in the work of this 
remarkable expedition — two of them. Captains G. B. Gosling and Claud Alexander, 
Uist their lives and wore buried, the latter in Bornu, and tho former on the upper 
Wele; while Mr. P. A. Talbot returned to England from the hanks of Lake Chad 
— h%» included the name of Jote Lopes amongst the " officers,” following in this 
the author of the book. This young man (not quite correctly styled in the book 
a Portuguese) wds a native of the Cape Verde islands, who, in his boyhood, entered 
the service of Captain Boyd Alexander, and accompanied him on his journeys to 
the West Coast of Africa. On this last wonderful tour of exploration through the 
very heart of Africa, Joed Lopes, according to his employer’s account, played such 
a splendid part in resourcefulness, courage, and adroitness, that he may well be 
promoted to the oommissioned ranks. 

The chief point with which this expedition will be associated historically is the 
survey of Lake Chad. Chad was the first discovered (by Europeans) of all the 
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great ACrioaa lakes. More than this, it was probably the first great Afrioan lake 
hinted at in human history. Stories of its existenoe found their way across the 
Sahara desert to the Greek and Latin geographers, while from a.d. 900 onwards 
Arabs brought to the Mediterranean world a definite description of this sheet of 
water, which seemed all the more wonderful to the white man because of its close 
juxtaposition with the Sahara desert The first Europeans to see Lake Chad were 
Denham and Olapperton in 1828. Ovorweg, a German in British employ, made 
a rough surrey of it in 1852. Barth and Nachtigal added somewhat to our know- 
ledge of the countries round this sheet of water, but so far as actual surrey work 
went, it was never entitled to more than a dotted outline until this last expedition 
undertaken by the two Alexanders and their companions, Gosling and Talbot. 

Lake Ghad was found by them to consist of two or |)erhape three completely 
separate areas of open water, the largest on the north-west, the one next in .sice 
cm the south-east, while a small irregular patch — almost a scries of lakelets — ^lay 
between these two separate lakes. The interval between the north-west and south- 
east water- areas was filled up hy a narrow edging of swamp, still more by an 
extent of reed banks and dried marsh which had almost become solid ground. 
The southernmost extension of Chad us a great reed-swamp, which is fed by the 
wide delta of the river Shari.* 

A careful and a geographically important land survey was carried out by the 
expedition from Ibi on the river Benue northwards, eastwaids, and again north- 
wards to Kaddai on Lake Chad. But with the departure on other work of Mr. P. A. 
Talbot, the accurate survey work of the expedition came to an end, and thenceforth 
there are few additions to our geographical knowledge, except important details 
here and there as to the courses and navigability of the northern afilueots of the 
Mubangi and of the Yei tributary of the Mountain Nile. 

But the whole book in itself is one of the most magnihcent additions to 
geographical knowledge that has been publi^ihed within recent years. It is 
difficult to speak of its photographic illustrations without enthusiasm. They are 
so apposite, so interesting, absolutely unfaked, and exquisitely reproduced. The 
reviewer is tempted to cover many pages by the intere^ting deductions to be 
drawn from these photographs, some of which are even more important in the 
facts they reveal than has been immediately apparent to Captain Boyd Alexander. 
Viewed in the light of ethnological information, these photographs are truly 
remarkable. For the first time we are given clear, exact portraits of oertain types 
of Fula. The reviewer cannot unhesitatingly endorse the opinions expressed as 
to the origin of the Fula by Mr. Morel (which opinions are adopted hy Boyd 
Alexander); but it is clear that the Fula, though their language connections almost 
certainly lie with West Africa rather than with East, are obviously a half-and-half 
typo between the Caucasian of the north and the negro of the south. Moreover, 
they remind one irresistibly (as Lugard pointed out) of the Bahima aristocracy of 
western Uganda, and these again of the Gala and even of the Egyptians. It is a 
remarkable fact that the dominant breed of cattle amongst the Fula peoples in 
West and in Central Africa is almost identical with the Ankole oxen of western 
Uganda, north Tanganyika, and portions of the Congo Free State, a breed always 
associated with a Hamitlc type of aristocracy, and, of course, also known to us as 
the commonest breed of cattle in Ancient Egypt cegyptuuma). These cattle, 
together with the humped zebu type, are admirably illustrated in the work under 
review. 

* Chadf Guidda (name for tlie Benne), Ckari^ Kacli\ Ngali, Shiari^ Nnafi^ Ntadi, 
ZairOf are among the many variants of an old African root-word tor hig tivcr or 
lake, which underlies all the modem language families in West Central Africa. 
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The once myeterloua Budduma IslanderA of Lake Ohad are depicted to tui by 
a remarkable Beriee of illustrationB, and proTed to be very Nilotic in pbyaioal type. 
A good deal of information, photographic and literary, is alao given about another 
very little-known people, the Tubu of thb regions north-east of liake Chad. Bomu 
and the interesting negroid Arabs of the Lake Chad region are depicted as they 
have never been before, and »o are the Tawareq and their Omsaders’ armour. S0| 
too, is much of the big game — Sassaby antelopes (it is not quite correct to call 
them hartebeeets), water-buck, rhinoceroses (this is the first time the rhinoceros 
has been recorded scientifically from West Central AfHca), giraffes, lions, hippov, 
the okapi, ohimpenzee, and cheetah ; besides the native breed of dogs (particularly 
interesting), domestic sheep, goats, and the aforo-mentkmed oxen. The tropical 
forests of the Bfubangi basin, the acacias, papyru;:, and reeds of Lake Chad, the 
lake-like width of the Mubangi river, the ugly monotony of the Shari plains, the 
park-like country between the Niger and the Benue, and the extraordinary villages 
of the Murchison mountains (built round great natural monuments of bare rook) ; 
all these constitute such a faithful yet diversified picture of the very heart of 
Africa, its men, beasts, mountains, rivers, lakes, marshes, and towns, as has rarely, 
if ever, been put before the stay-at-home public by any previous writer. 

There are a few trifling errors In the spelling of native names (in the south 
more particularly), but it would be ungenerous to make any trivial criticisms. 

In conclusion, I should like to draw attention to the remarkable exploration 
ol the island of Fernando Pu made by Captain Boyd Alexander several years ago, 
and to the fact that he noticed a great physical resemblance between the Bube 
natives of that island and the Munshi tribe of the river Benue. I have recently 
noted a certain linguistic connection between the Bube and the semi-Bantu tribes 
to the north-east of the Cross river, which brings us very neaV to the land of the 
Michi, or Munshi. It is curious that, although this warlike cannibal tribe has 
been known to explorers since the late fifties, no traveller has as yet recorded its 
language. The vocabulary taken down by Koelle iu 1851, at Sierra Leone, from 
a supposed Munshi (I'iwi) slave, shows this language to be semi-Bantu in character. 

The letterpress of Captain Boyd Alexander’s book is on a par with its illus- 
trationa 

U. n. Johnston. 

North Amuca. 

* Stanford’s (Compendium of Geography and Travel ’ (new issue). Africa. Vol. 1, 
North Africa. By A. H. Keane, ll.d., F.ii.a.B. Maps and II lustrations, Second 
edition, rovisod. Ijondon : Edward Stanford. 1907. Price 15«. net. 

This edition of Prof. Keane’s volume on North Africa in * Stanford’s Compendium 
of Geography,’ is intended for the student who seeks to possess in a convenient form 
the results of the additions made to geographical knowledge in that part of the 
world in the last twelve years, together with a summary of recent political and 
economic developments. The general character and high standard of the work is 
well known, and the first edition was a worthy contribution to a bettor undor- 
Btunding of many obscure and difficult problems. This new edition is a revision ; 
the work has not been re-written, and while much has been added to bring the 
narrative ** up-to-date,” there are a few points open to criticism. This is 
especially the case with regard to British West Africa. Thus on p. 247, we 
read that the Gold Coast is barred by the humiliating Anglo-French Treaty of 
August, 1B80, from spreading inland beyond the 9th degree of north latitude ” — 
whereas in fact it extends, in virtue of the 1898 Convention, to 11^ N. lat Then no 
hint is given of the recent gold-mining operations in the Gold Coast and Ashanti, 
while Kumasi ia said (p. 381) to be ^ a large place with a reputed population of 
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70,000 to 100,000," whereas the true Sgore in December, 1906, was 6280, and, even 
including suburbs, did not exceed 20,000. Again, Lagos is credited with a popula- 
tion of 75,000, which is about 26,000 too many : it might have been pointed out 
that it b now capital of Southern Nigeria: Six lines are devoted to the work of 
the Koyal Niger Company, and that without a mention of Sir George Goldie. Are 
not such phrases as the still almost unknown region which is enclosed by the 
great northern bend of the Niger ” (p. 2C7) and “ Kasala, capital of the rich province 
of Taka" (p. (U8), uncorrected survivals from the first edition? It is, however, 
an unthankful task to pursue these omissions and misstatements, 'i'he new issue 
retains all the wealth of ethnographic lore contained in the first edition, while the 
])urely geographical pages have l^en, as a rule, adequately revised. The book is 
specially valuable as tracing the interrelation between the physical features of a 
country, the character of its inhabitants, and its economic development. 

F. R. C. 


AUSTRALASIA AND PACIFIC ISLANDS. 

Historical Geography of Australasia. 

* A Historical Geography of the British Golonies.’ Edited by Sir (-harles I^acas. Vol. 6, 

Australasia in two parts. By J. D, Rogers Pp. 410, 9 mai>8. Oxford: 1907. 

I'rtcfl 7s. 6d. 

Into a volume of 440 pages Mr. J. 1). Rogers has compressid a most instructive 
sketch of the {lolitical history aud a summary of the geography of Australasia, 
under which term ho includes, not only Australia and New Zealand, but most of the 
islands of the south-western Pacific. The volume is divided into two parts, of 
which the first (of 308 pages) deals with history, aud the second (of 132 t>age8) with 
descriptive geography. The limits of space presented the author with the alternative 
of recounting only a few main events and stages, or of giving short reference to 
many. He bus chosen the latter course, and deals so briefly with each episode that 
the volume is, for its size, a remarkably complete prkis of Australian history. The 
book is saved from the dalaess which usually accompanies such compression by its 
humour, its selection of graphic incidents, and a pithy and picturesque literary style. 
Thus the author remarks that the settlers of Gtago and Christchurch were the only 
Australasians who were driven to colonization “ bent on going to heaven in their 
own way without interruption” (p. 141), and gives a sarcastic sketch of Dr. Lang 
and his ** indignation at the tardiness with which statesmen gave effect to what be 
and Providence had predetermined." The work shows on every page ovidenoo of 
detailed research and reference to first-hand authorities. There are abundant 
quotations from the Colonial llansaids, and what is of even more value in this case, 
many references to early British oOicial records, which are loss accessible in 
Australia, whore they are of most interest. The richness in reference to little- 
known official literature is the distinctive feature of this volume, which gives the 
book an authority and an interest out of all proportion to its size. 

The main subject-matter is political history, but the author never writes as a 
partisan. He reminds us that the Australian wool trade grew from 1819 to 1844 
with the help of a preferential tariff from Great Britain ; and he adds that the effect 
of the abolition of thb preference cannot be traced with certainty by statisticians" 
(p. 90). The author writes with warm sympathy with hb subject; he helps to 
repel tlie prejudice based on the introduction of the convicts by reference to the 
official statbtics of their crimes ; more than half were criminob of the mildest 
type*' (p, 53), and **many of the convicts of 1768 were not what we shottld call 
criminals" (p. iOl). He quotes Leslieb statement that the twenty-two convicts 
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who accompanied him to the Darling Downs were worth forty men 1 have ainoe 
seen.’* The author obviously thinks the convicts were much better men than some 
of their gaolers, such as Governor Bligh — ** that famous grim sea-captain,'* whose 
crew mutinied on the Bounty^ and whose cleverness in stocking his private farm at 
the public expense “ would have made the unjust steward green with envy ” (p. 66), 
Luckily, Bligh ran a tilt against McArthur, “ a mao bom to shine in many spheres 
of life, but not at the stake ; ” and a second mutiny against Bligh relieved Australia 
of this unscrupulous tyrant. It is a relief to turn from the early naval governors to 
statesmen like Gippe, who began his career by hanging seven white men who had 
slain blacks (p. 77), and Grey, who, when General Cameron declared Weraroa was 
impregnable and demanded two thousand more soldiers, carried it by storm at the 
head of a few Colonial volunteers (p. 2*22). Mr. llogcre quotes Grey’s noble maxim, 
“1 could neither govern nor conciliate a people with whose languages, manners, 
customs, religion, and modes of thought I was unacquainted” (p. 139). The 
author does not seem to know Australia personally, and it is therefore remarkable 
how successfully he escapes the many pitfalls ; there are occasional slips and mis- 
prints, such as the ** verbetrato ” New Guinea, the location of the Brokeu Hill mines 
at Silverton (p. 189) (although in part 2 the population of the two places is given 
correctly, and Silverton thus shown to bo a mere hamlet), or tho reference to the 
geysers of Mount Morgan. The statement, “ Outrim is the only good coal district 
in Victoria ” will please one company as much as it will bo disapproved by the 
others. The author’s view that 13urke and Wills “ were the first adventurers for 
adventure’s sake in Australian history ” is not likely to meet universal acceptance, 
nor his description of Eyre’s great journey as a mad freak.’^ But it is ungracious 
to refer to such trifles when the whole historical section is so accurate and so fair. 

The geographical section of the work is less satisfactory. The maps are poor 
and old fashioned ; they represent widespread plateaus like mountain chains, and 
a barely perceptible divide on a broad plain as if it were a great mountain range. 
Tho account of the mountain system of New South Wales is interesting from its 
raciness of description, rather than as an accurate representation of its structure. 
The author’s graphic methods are less suited to physical than to historical geography, 
and such passages as ** the structure, shape, and direction of the great range contain 
the key which unlocks every geographical secret of Middle island. With the aid 
of this key, Middle island is read off as easily as Italy or South America ” (pt, 2, 
p. 29), or that ** All the gold of the oast is quartz-gold, and the beet gold is found 
where greenstone and slate are nearest, just as the best tin is found where granite 
meets slate ” (p. 56), do not show the keen insight or accuracy of the historical part 
of the work. „The author’s knowledge of tho geographical literature is also less com- 
plete than of the historical j acquaintance with Marshall’s ‘ Geography of New 
Zealand ’ (1905) would have been useful in the description of New Zealand, 

Probably the best chapter dealing with physical geography is that on the 
aborigines of Australia ; the author brings out their Caucasian aflinities by reference 
to their resemblance to the Dravidians of India and the Veddahs of Ceylon, and to 
the possibility of mistaking them for a “nude, scarred, dyed European.” He lays 
stress on “ the great gulf fixed ” between the Australians and the black, woolly- 
haired Tasmanians. The author, however, describes subclsion as an “ objectless 
tqieration,” a view in opposition to tho expert medical opinion of Prof. Anderson 
Wtuart. The author is to be congratulated on a compact and most useful digest of 
Australasian history. 


J. W. G. 
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POLAR RBOIONS. 

Voyage to East Gbeehland. 

* Doo d’Orl^na. A travero la Banquise da Bpitsberg aa Gap Philippe, Mai-AoBt, 1905. * 
Paris : Librairie Plon. 1907. Pp. 949. Map$ and lUmtraiioM. Price 24 franm. 

In 1906 the Duke of Orleans chartered the Belgioa^ and, with Captain A. de Gerlache 
in command, sailed for Spitzbergen. The vessel cruised along the western and 
northern coasts of West Spitzbergen, Dane's island and Treurenberg bay, the site 
of the Swedish geodetic station, being visited, and then an attempt was made from 
the north-western angle of Spitzbergen to reach the coast of Greenland, the chief 
object of the expedition ; but the pack proved too solid, and, though a more westerly 
course was held than on previous voyages, Cape Bismarck was the first land sighted]. 
The season proved to be unsually favourable, and open water lay to the north. A 
large bay — Orleans bay — was discovered, with an island, named He de France, on 
its eastern side. The duke tried to reach the western shore, but was stopped by 
lanes of water too wide and deep to cross without a boat A lofty ooast-Unc was 
also seen for a considerable distance to the north, and in all the duke claims to 
have added nearly 2® of latitude to the discovered shores of Greenland. Fuller 
details will be found in the GeograpkioaJ Journal^ vol. 29, pp. 93. For the rest, 
the narrative necessarily resembles those of the many polar expeditions which have 
gone out in recent years. Bears and hooded seals were numeroup, and sport was 
good. The appendices contain the list of soundings and of birds and animals 
observed, and the book is well illustrated by the artist of the expedition, Mr. E. 
Mdrite, and with photographs. The maps show the course of the whole voyage, 
the route along the edge of the pack and the newly discovered coast. 

GENERAL. 

A Pioneer of the Ska-routk to Sibebia. 

‘ Life and Voyages of Josepli Wiggins, f.r.g.s.* By Henry Johnson. London ; 

Murray. 1907. Price net. 

It is well that the praiseworthy elTorts of Joseph Wiggins should be placed on 
permanent record. He was an excellent type of a British seaman, honest, knowing 
hia business well, energetic, and persevering. 

He was a master mariner, and in 1867 was appointed nautical examiner at 
Sunderland. While so employed he conceived the idea of establishing commercial 
intercourse with Siberia by way of the Kara sea. Siberia, he maintained, needed 
an ocean highway. 

This is the old route attempted by Willoughby under the auspices of 
Edward VI., by Stephen Burrough, who discovered the strait, which ought to bear 
his name, between Novaya Zemlya and Valgats island in 1550, by Pet and Jack- 
man in 15B0, and by Barents in 1594. All were stopped by the ice because they 
were too early in the season. But the Russian lodiaa even then made regular 
voyages along the coast from Archangel to the river Obi. In 1788, Lieut. Malygin 
was sent by the Russian Government and reached the Obi, and Lieut. Kookalof 
made a voyage to the Yenisei. Admiral Lutke made surveys in 1821>24 ; and the 
coast-lines were delineated by Lieuis. Ivanoff and Ragosia in 1827-28. Later, in 
1869, PalUser and Garlsen crossed the Kara sea to the mouth of the Obi, and in 
1870 that sea was traversed by a whole fleet of Norwegian walrus-hunters, one of 
them, Johannesen, passing beyond the mouth of the Yenisei, finding the sea clear 
of ice late in the season. 

All this was well known to us, and there was no question about the navigability 
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of the Kara lea. It Si a shallow gulf, 320 miles long and 160 across. loe-flon of 
great thickness are forced against the eastern shores of Novaya Zemlya, but the 
sea usually becomes navigable late in the season. The water is much colder than 
that of the Barents sea, and Von Baer called the Kara sea an ice-cellar. So that 
Captain Wiggins’s theory about the Gulf Stream is mistaken. 

Captain Wiggins discovered nothing. His merit is that he directed attention 
to this route to Siberia, and made himself a pilot for it* Siberian merchants, 
notably SidorofiT and Siberiakoff, offered rewards for a successful voyage, and 
Captain Wiggins succeeded in raising funds to buy and fit out the steamer Diana 
(103 tons) in 1874* He was able to reach the mouth of the Obi, and then returned* 
But Nordenskiiild reached the Yenisei in 1875, and made an equally successful 
voyage in the following year. 

In 1876, with the help of Mr. Gardiner and of Siberiakoff, Oaptain Wiggins 
was enabled to fit out the TTiamcfi, a steamer of 160 tons, and succeeded in reaching 
the Yenisei river ; but there the Thames was wrecked and abandoned. It was in 
1878 that Oaptain Wiggins made his most satisfactory voyage, through the very 
efficient aid of Mr. C)8wald ('attley, a merchant of St. Petersburg. Mr. Cattley 
chartered the Warhworih steamer, and had a cargo of wheat and hemp ready 
in the Obi river. Captain Wiggins took out the Warlmorth to the Obi, shipped 
the cargo, and returned without accident. The Neptune, a Hamburg steamer, did 
the same. 

. Sir Robert Morior, the English Ambassador at Bt. Petersburg, took up the came 
with some enthusiasm in 1887, and a company was formed, owning the Fhasnix 
steamer (270 tons). Captain Wiggins took her up the Yenisei, hut there again his 
vessel was hopelessly stranded. Going home overland, he next went out in the 
Labrador^ but returned with the cargo, and the company became bankrupt. From 
1890 to 1894 Captain Wiggins was connected with Mr. Popham’s ventures, reaching 
the Yenisei twice, but again losing bis vessel. 

It was necessary that there should have l)eon complete success attending every 
voyage if commerce was to bo turned into this channel. The only really well- 
managed venture was that of Mr. Cattley — a man who evidently understood his job. 
The Russian Government prefers to favour the Moscow merchants by turning all 
the trade into the railroad. But a time must come when Siberia will be free 
and the ocean highway by the Kara sea will naturally become a frequented and 
fiourishin; route. 

After his last voyage to the Kara sea, Captain Wiggins commanded steamers 
bound to Australia. He finally retired to a house near Harrowgate, whence he 
volunteered to Join the Antarctic search expedition. He died, at the age of seventy- 
three, on Beptember 13, 1906. C/aptain Wiggins bequeathed the beautiful plate 
which had l^n presented to him by the Emperor of Russia, to the Royal Geo- 
graphical Society. 

In 1894 the Murchison Grant of our Society was presented to Captain Wiggins, 
T'he present writer then addressed him as follows : ** It was through your resolution, 
determination, and excellent seamanlike qualities that a new route has been opened 
for commerce; you are the pilot of the Kara sea, and I understand that you have 
received a recognition of your services from his Imperial Majesty the Emperor of 
Russia. 1 am sure no man ever deserved it better. The Murchison Grant is in a 
peculiar way fitted for the recognition of your services, for Sir Roderick Murchison 
took the deepest interest in ice-navigation, as well as in the commercial prosperity 
of Russia,” 

This book Is interesting and well arranged; but the panegyric is too indis- 
criminate. No man ever lived who never made any mistakes. There is also a 
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diapoeition to disparage the work of others, especially that of Nordenskidld, who 
had certainly reached the Yenisei twice before Wiggins had reached it once. 
Wiggins was an exceedingly fine type of an English sailor, combining patience and 
forethought with energy and enthusiasm. He had an honesty of purpose and a 
charm of manner which secured him many friends. 

C. R. M. 

SHORT NOTICES. 

Europe , — * A History of the Parish of St. Mary, Rotherhithe.’ By E. J, Beck. 
(Cambridge: The University Press. 1907. Pp. xvi. and 270. Afaps and Illut- 
trations.) lliis detailed study, from original sources, of a district historically 
one of the most interesting in London, is excellently carried out and beautifully 
illustrated by means of a variety of appropriate reproductions, from old prints to 
works of Whistler, as well as by photographs. A chapter by Canon T. G. Bonney, 
based on the geological history of the district, form a fitting geographical preface, 

‘The Spanish Series.* By A. F. Calvert. (London: John Lane. 1907.) 
Three volumes of this series are here to be noticed — ‘ Toledo ’ (pp, xxiil., 169, and 
511 plates) ; ‘Granada and tho Alabambra* (new edition, pp. xxxvi.,88, and 460 
plates) ; * Cordova ' (in which Mr. CalverPs oollaborator is Walter M. Galllcban, pp. 
xvi., 108, and 159 plates). As will be gathered from the above enumeration, the 
remarkable feature of these volumes is the number of illustrations. Considering their 
low price, these are very excellent. 'I'hty provide an abundance of detail in 
architecture, paintings, and other objects of art, and though there are certain 
technical faults in some of the architectural photographs, not entirely, perhaps, to be 
accounted for by the difficulty of tbe subjects, criticism is silenced by the care 
shown in their selection. One plate in each volume is a sketch-map of the town 
treated. 

Asia. — ‘From Tokio through Manchuria with the Japanese.* By Louis L. 
Seaman. (New York : Appleton. 1905. Pp. xv,, 268, lilustrationi.) This is an 
entertaining narrative of the author's experiences and observations during tbe 
Russo-Japanese war, when be had special facilities for following affairs. 

‘The Real Triumph of Japan.’ By Louis L. Seaman. (New York : Appleton. 
1907. Pp. 292. Illustrations.) Here the same author deals with the particular 
subject in which he was primarily interested in connection with the Japanese 
operations, namely, their hospital and general medical organization, of which he 
is loud in praise. 

‘ The Sea-Dyaks of Borneo.’ By the Rev. E. H. Gomes. (London : Society for 
the Propagation of the Gospel in Foreign Parts. 1907. Pp. 75. Maps and lllui- 
trations.) This little book provides a simple and clear account of an interesting 
people, not including much scientific ethnographical detail, but going deeply into 
the customs and mode of life of the Bea-Dyidts, and narrating the progress of 
missionary work among them. There are several excellent illustrations. 

America . — ‘ A travers I’Amdrique dii Sud.* By J. Delebecque. (Deuzi^me 
edition. Paris : Plon-Mourrit et Cie. 1907. Pp. viii. and 318. Maps and Illustrations.) 
The journey here described, includes coasting from La Guayra, in Venezuela, to 
Lima in Peru (crossing the isthmus of Panama), with a dAtour into Ecuador, and 
finally the crossing of tbe continent by way of the Amazon. The time occupied in 
the crossing from Lima to Peru was sixty-four days. The story is told vividly, and 
with no little humour. 
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THE GEOGRAPHICAL ASSOCIATION. 

The Annual Meeting of the Geographical Awoclation wae held at Univenity 
College, London, on Wednesday, January 8, 1908. The Preeident, Mr. Douglas W. 
J're8hfield,.wa8 in the chair. The hon. secretary, Mr. A. J. Herbertson, summariEed 
the annual report. He pointed out the rapid growth of the Association, the 
membership of which had risen to 643, of whom fifty-six were colonial or foreign 
members. Three new branches had been opened in Sheffield, Bristol, and Korth 
London. The new edition of the ‘ Hints to Teachers,* originally prepared by Dr. 
Mill at the request of the Association, was in the Press, and would be Issued with 
the title * Ghude to Geographical Books and Appliances* at Kaster, by Messrs. G. 
Philip d; Son. Dr. Mill had generously presented the Aasociation with all his 
rights in the work. A special committee on lantern slides was preparing special 
seta illustrative of different regions and of different aspeots of geography. Members 
would receive considerable discount on the prices of these slides, and could hire 
them for long periods at specially low rates. The committee bad resolved to form 
a small lending library for the special benefit country members. He asked for 
contributions to the lantern slides and library. The committee had arranged a 
course of six evening lectures on the Teaching of Geography, which would be 
given in the Lent term of 1908, at University College, London. The growing 
correspondence necessitated the appointment of now correspondents on different 
subjects. The reports of the branches showed that they were doing good work and 
proving of much local benefit. Special thanks bad to be given to Mr. S. Vaughan 
Morgan for a donation of £10 to the general funds of the Association, and £5 5s. to 
the library funds. Donations in money, and presents of views and books, would be 
specially welcomed by the Association. Attention was called to the new regula- 
tions and syllabuses for training colleges and the certificate examinations, to the 
recognition of geography as a subject for the final pass B.A.. at Oxford, and to the 
Inclusion of geography, with 600 marks attached to it, among the subjects for the 
Higher Civil Service examinations. 

The hon. treasurer, Mr. E. F, Elton, of Wellington College, then gave a state- 
ment of accounts. Both this and the annual report were adopted, and the office- 
bearers were elected for 1908. 

Mr. Douglee W. Fresh field, who was re-elected President, then gave the 
presidential address. He said that last year he had had to comment on the 
exclusion of geography from the examinations for the higher branches of the Civil 
Service, Including the Foreign Office. They could now congratulate themselves upon 
its inclusion. The struggle was a somewhat arduous one, and the President of the 
Royal Geographical Society (Sir G. Goldie) had spared no pains to bring It to a 
successful ooQclusion. They owed much to the support of the Universities ; 
Oxford in particular. Members of the Foreign Office henceforth would not be called 
upon to pick up their geography, after they have joined it, at the expense of the 
interests of the nation. The minds of all engaged in secondary education had been 
lately agitated by the controversy with resi)eot to the teaching of Greek in public 
schools and Universities. It aflfected teachers of geography inasmuch as some of 
those who desired to retain Greek in ita old predominant position, would do so by 
throwing over wholly or in part such modern studies as history and geography ; 
while, on the other hand, some of the modem extremists were led into revolutionary 
propoeals which would injure the cultivation of a reasonable system in our public 
schools. There had lately been an interchange of articles in the National Review 
which might be cited in illustration of the present state of men’s minds. That most 
l^pular author, lately a house master at Eton, Mr. Arthur B juson, alleged that classic 
No. IL — Fi&bbuaet, 1908. ^ 
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authors such as Oftsar are studied far too laboriously and unintelligentlj-Hnainly 
as exercises Ib grammar— and he made the startling suggestion that a (bw hours 
every diy might be spent with advantage by soboolboys in hearing the dally paper 
read and commented on. Canon Lytteltoui head master of Eton, retorted that 
**praotioal effectiveness** was missing in Mr. Ben8on*s eriticism, that be had no 
scheme of education to put forward, and compared that criticism to the' plaintive, 
inarticulate note of the curlew. But Canon Lyttelton went on to compare himself 
and hia brother head masters to perplexed travellers on a misty moorland. Was not 
this an interesting confession from the first of head masters, and a suggestive one in 
the present crisis ^ In the light of this oonfession he glanced at the recent debates 
at the Head Masters* Conference at Oxford, with the suggestion of the head masters 
of Winchestor and Eton, that little boys at private schools should be soimdly 
grounded in modem subjects in place of being crammed with Greek. Most of them 
would probably agree with this ; but the boon was to be bought at a price. Canon 
Lyttelton was understood at the time to say that he proposed. In order to make 
more time for Greek, to exclude history and geography altogether from the teachbg 
of boys betwe?n 12 and 18. llo had, however, explained that be only meant to 
suggest as a detail that, in order to give time for a full study of Greek, modem 
studies should be neglected for two years. While the first supposed proposal was 
monstrous, the second was insidious and dangerous. He regard^ the problem from 
the pmnt of view of one who would deeply regret the exclusion of Greek, yet who 
could sympathize with the dospair raised in masters* minds by the mnltiplication of 
subjects, the absurdity of parents, and tbe diversity in intelligonoe of boys. Let 
clasuos be taught as modem languages were taught, and history and geography 
need not be excluded for two years ; there would be plenty of time for keepbg them 
up. If they were not kept up, the classics could not be taught properly. How 
could a book be read intelligontly if tbe conditions, human and phyiical, in which 
tbe author moved were not explained? What confusions liad not learned com- 
mentators and eminent editors fallen into from an incapacity to handle geographical 
and topographical facta? If geograjihy and history were dropped even for two 
years, the geographical and historical aspects of classical teaching would be dropped, 
and the root of the subject would not be reached. Get rid of the tradition that the 
only intellectual grindstone for boys was to be found in the grammatical com- 
plexities of dead languages. Believe that languages could be taught with profit 
without aiming at the perfection of qualifying your pupils to write them with 
correct fiuenoy in intricate metre. There was no need for permanent antagonism 
between tbe classicists and the modems; the two **8^68** could be combined and 
welded by those who would take a broad view, unhampered by traditions, party 
spirit ; who would avoid the falsehood of extremes and the extravagances of cranks. 
Let them look abroad and see how other nations managed their education. Let 
them not be discouraged by the temporary bewilderment and divagations of their 
leaders. Tbe latter would realize in time that while they had been meandering 
in mist the straight path was only a few yards off, and that other guideless 
parties had already found it. 

Major C. P. Close delivered a lecture on “ Map Projection ** with lantern iUua- 
traiions, and Mr. B. B. Dickinson, of Bugby, exhibited on the screen and deicrlbed 
viewa of the Bhbe gorge, apeoially prepared for members of the Aasoclation. 
A fuller report will be found iu the Qeographicdl Teacher for February. 
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XUBOPS* 

Olaoial Lakes and Riper-gorgei in England. — la the well-known cate of 
the Torkehire Derwent, it has been generally accepted by geologiate that the g<yg6 
•onth of Malton was out by the overflow of a lake which occupied the Vale of 
PLokerlng during the glacial epoch, euoh overflow being due to the blocking by ice 
of the natural outlet to the east. That a precisely similar state of things may have 
given rise to the formation of gorges in other parts of England is suggested by Mr. 
F. W. Harmer in a paper read before the Geological Society in May, 1907, and 
printed in the Q larttrly Journal of that b:xiy for November. The writer avowedly 
dealt largely with hypothesis, and his views will not be accepted in their entirety 
without further evidence, but they are at least worthy of consideration as supplying 
an alternative explanation of the origin of some of the English river systems as at 
present existing. Mr. Harmer starts with the statement that the gorge-like valleys 
of Yorkshire, of which the glacial origin has been established, must be typical 
rather than anomalous, and that where we see similar recent-looking gorges cut 
down to base-level across ridges of high land, a similar origin is suggested, while he 
holds that the conditions in Central England in glacial times were predsely those 
under which glacial lakes would naturally have originated. The principal cases 
put forward are as follows : (1) The gorge of the Severn at Ironbridge, with a sup- 
posed lake occupying the southern part of the Cheshire plain *, (2) the gorges at 
Stratford' on- Avon and Clifton, with a lake in the Trowbridge area ; (8) the gaps in 
the J uraaeic escarpment at Lincoln and Ancaster ; (4) the Goring gap in the Thames 
valley, with a lake occupying the great Oxford plain. Mr. Harmer supports his 
view, particularly in the two last cases, by a careful survey of the distribution of 
glacial deposits in Central England, which he shows to be such as to point in the 
deaired dix^tion. In the case of the Severn his explanation certainly seems prob- 
able, and it harmonizes with the views held for some time by Frot Lapworth. But 
he, perhaps, makes too much of the auppoeed similar origin of similar phenomena, 
whioh, if carried to extremes, would involve a glacial origin for all gorges draining 
wide basinB aorou ridges of high ground, which can probably be explained, in many 
oases, by the differential denudation of the harder and softer formations. He also lays 
streeson the recent oharaoter of the gorgee and the absence of indications of former 
river-courses, of which they might have formed part ; though, oonsidering the amount 
of possible subeequent denudation, such traces might hardly be expected to exist now. 
Another point insisted on is the fact that the gorges are out down to the level of 
the plains on either side, though the precise bearing of Uiis on the problem is not 
clearly explained. To account for the bwerlng of the plains above the gorges, Mr, 
Harmer retorts to what he terms lacustrine denudation,” whioh he euppoeea to 
have acted jMifi jMusu with the wearing down of the gorges. But he goes into no 
detaUs as to its manner of action, and it oould hardly, in any case, be as efficient as 
ordinary river erorion. His ettongest point eeems to be the very recent character 
of the gorges, and, in the case of the Goring gap, the presence in its i mme d i ate 
vicinity of high-level gravels regarded by oompetent observers as of Glacial age. 
The argument from the probability that the original drainage was longitudinal, 
following the strike of the Triassio and softer Jurassic rooks, also deserves oon- 
sideratioD, though any attempt to define the conditions at so remote a period must 
involve a large element of unoertainty. In none of the cases spoken of is the 
direotiiHi of the former drainage so une(|ttivooal as in that of the Vale of Pickering. 

g 2 
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Dr. Sven Hedin.— A communication from Dr. Hedin, received at the Society^ 
oonfirma the atatements lately made in the daily preas Uiat the explorer claims to 
have located the ultimate sources of the Brahmaputra, BuUej and Indus. That of 
the Brahmaputra (evidently the Kub of the previous oommunication : Journal^ 
toL to, p. 660) is said to lie on the northern aide of the northernmost pandlel range of 
the Himalayas. On November 8 Dr. Hedin was about to start for Laddkh and Ehotan. 

Ascent of Mount Haloon, Mindoro.^Thia, the third highest summit in the 
Philippines, was ascended for the first time at the end of 1906 by an American 
party headed by Major E. A. Meams, U.S. Army, and including among ite members 
Mr. E. D. Merrill, who describes the ox])edition in the third nnmber of the 
Philippine Journal qf Science for 1907. The interior of Mindoro has remained the 
least known portion of the Philippine archipelago, its rough and forest-clad 
character presenting unusual difBculties to the explorer. The English naturalist, 
Mr. John Whitehead, reached an altitude of 6000 feet on the Mount Halcon range 
in 1896, while unsuccessful attempts to reach the summit were made by American 
parties in 1904 and in June, 1908. The difficulties are increased by the exceptionally 
heavy rainfall and the great body of water carried by the rivers when in 6ood. Dr. 
Meams’ expedition struck inland from Subaan, on the north coast to the west of 
Calapan, the capital of Mindoro, going south-west to the Alag river, an upper branch 
of the Bako, and ascending this to the vicinity of the mountain. Most of the route 
led over steep forest-clad ridges, between which the Alag and its tributaries Cowed 
iu deep cafions. Native trails were sometimes made use of, but a path had often to 
be out through dense bush. On reaching an altitude of 4500 feet the travellers 
entered a region of constant fog and rain, and suffered severely from the constant 
wettings and the cold, the temperature being constantly below 60° Fehr. After 
attaining the main ridge at an altitude of 7800 feet, the bush gave way for a time 
to open heath lands, but these were limited in extent, and before gaining the summit 
the thickets became denser than ever (though more stunted), and the cutting of a 
path was excessively laborious. No indication was seen that man had ever pene* 
trated to the summit region. The commissariat was naturally a matter of difficulty, 
especially as the advance party was more than once cut off from the base camp by 
flooded rivers, but in spite of all obstacles the return journey was at last succeesfuUy 
accomplished. Like other travellers, tlie expedition found leeches exceedingly 
troublesome at lower levels, but brown soap smeared on the legs of the native carriers 
was found to be a good repellent, and puttees proved effectual in the case of the 
whites. The interior of Mindoro is inhalnted only by the aboriginal Mangyans, who 
are little known to the outside world. Their houses and clearings were frequently 
met with, but only three individuals were seen, as they .take to flight on the 
approach of strangers. One of their houses was unusually large and well built. 
The presence of Mount Halcon (a Spanish name signifying falcon,” the natives 
apparently knowing the mountain either as Alag or Bako) causes an enormous 
precipitation in the north of Mindoro, extending continuously over nine months in 
the year, while the remaining three, February, March, and April, are not always dry. 
The vegetation bears evidence of the exceptional humidity in the abundance of 
epiphytes, ferns, orchids, mosses, etc., which at the higher elevations clothe thk 
branches so densely as to completely cooceal them. Halcon (which probably 
has an altitude of 8500 feet) is not due to volcanic action, but the range, 
which is formed of granite, white quarts, schist, and marble, seems to be a fold. 
Mindoro as a whole seems to differ from the rest of the group, of which it Is 
possibly the oldest portion. There are indications of an early connection with 
some mass to the west and south, followed by a prolonged sei«raUon« 
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Tli« Egyptian Snnrey Department— The report of Captain Lyons for 
1906 records the usual amount of valuable work in the various branches of this 
department which has to do not only with survey pure and simple, but with 
meteorologioid and geological research, observations of the Kile discharge, and other 
matters. The two principal features of the survey work were the completion 
of the Cadastral Survey Con which a special report is promised), and the publication 
of about one^uarter of the general map of the Nile valley and delta on the 
scale of 1 : 50,000. Another piece of work was the demarcation of the Turoo- 
Egyptian frontier vol. 90 , p. 89), which will also be dealt with in a 

special publication. As regards Beoond*order triaugulation, a complete chain of 
which (as* shown in a sketch-map accompanying the report) exists from the 
Mediterranean to Wadi Haifa, attention was chiefly directed during ^e year to the 
delta, a great part of which had not been satisfactorily triangulated before. Base- 
measurements at Alexandria and Waked with the Jtiderin apparatus gave remark- 
ably accurate results. Various lines of precise levelling were idso completed in the 
delta. A great part of the work of the topographical section was done in the Nile 
valley between Khartum and Wadi Haifa, in connection with possible sites of reser* 
voirs {Journal t vol. 29 , p. 332). Great care was taken to ensure accurate results, and 
the levelling gave interesting results as regards the varying slope of the river. An 
iteportant statement is made regarding the longitude of stations in the Sudan, as 
adopted in Colonel Talbot’s survey. This officer used the value 31® 17' 13" ’5 
east of Greenwich for the west transit room of Ahassia observatory, which has 
since been found to be 4"'96 too great. But the direction given in 1902 in the War 
Office list of latitudes and longtitudes, that 5" must be subtracted from Colonel 
Talbot’s longitudes, does not after all bold good, for the Nile valley triangulation 
has shown that the longitude of Colonel Talbot’s point at Wadi Haifa, as determined 
telegraphically some years ago, is too small by 4"*07. The two corrections thus, 
curiously enough, nearly neutralize each other, the ultimate correction beiug only 
0"*89. The most important work of the Geological Survey was that in the 
•astern desert between 22® and 26® N., carried out by Dr. J. Ball, Mr. Villiers 
Stuart, and others. This is the subject of a memoir, which will be referred to 
elsewhere. 

The Bast African Eift-syitem.— Dr, Carl Uhlig,' whoce researches in East 
Africa have been frequently referred to in the Journal has summed up the results 
of his observations regarding the East African rift-valley and associated fault-scarps, 
in the GsoyrapWscAs ZtiUthrifi for September, 1007. The portion of the ^system 
examined by Dr. Uhlig and his assooiates was that oompriaed between 2° and 4® south, 
and extending from a little north of the Magad or Natron lake to a little so^ of 
the Laua ya Mueri : and the morphological features of this section are deacriM m 
full detail by the writer, who also discusses the many problems still unsolved wl^ 
regard to the geological history. He brings out clearly the complex character of the 
series of scarps and depressions, and shows the need for further research before the 
problems alluded to can be regarded as solved. Although all the main 
of tectonic origin, there is great diversity in their age and present form in dififerent 
parts of the area. In places the scarps are well marked and follow a regulw dire^ 
tion, while at others they are so irregular that it is difficult to say what is their 
precise direction or whether they are to be traced at all ; and while fr^uent y 
formed of woent volcanic materials, they occasionally consist of Archssan rooks. The 

Tolo*iioei,too,iaamtobeofTMy TMiowagM. It Utoth«northoft^^inqM^ 

that the rlft-vellcy bears the well-marked character known to visitors to mcisn 
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EmI Afnoa, ud def oribcd by Prof. Grogoiy in hii wdU-known book. But wbila tho 
wostem loarp oontioueB its regular oourae between 2° and 4^, that on the east loeea 
it! continuity and eyen seemB to disappear altogether. Bo that Prof. Uhlig hesitatea 
to reoognico a rift-valley ” at all in this section, but speaks of the western line of 
heights as the ** East African fault-scarp.** Even on this side the ground rises in 
somewhat irregular steps, and the main scarp itself varies greatly in height, the ugh 
it shows throughout the characters of extreme youth, its high cliffs being bordered 
in places by a talus of 100 feet only. West of it, and running considerably to the 
west of south, is a second escarpment, in which the primitive rook comes to light 
It is due equally to tectonic agencies, but is of greater age, its forms showing much 
greater maturity. To this Dr. Uhlig gives the name “ Bongo scarp,** from the dis- 
trict which it bounds to the east. In the latitude of the north end of the Magad Is 
the volcano Bambu, which gives a wide prospect over the surrounding country, and 
is likewise older than the main scarp, as half of it has been carried down leneath 
the surface of the Magad. The main scarp is the most recent of all the aimilar 
features, for besides the Bongo scarp and Bambu, the Nyarasa scarp and the 
“ Winter** highland (so named from the Winter fund by which the expedition was 
supported) have also been broken through by it. The Engai volcano is, however, 
still more recent, being the youngest of all the volcanoes. Much in the geological 
history of the region still rests, however, on pure hypothesis. Dr. Uhlig regards it 
as very doubtful whethor nny connection can be trai^ between the rifts of ibis part 
of East Africa and that of Nyasa in the south. 

The Forest of Mount Kenia. — A Colonial Office Report (Mifcellaneous, No. 41) 
gives an interesting expert account by Mr. D. E. Hutchins, of the Kenia forest, 
which measures 287 miles long by 8 broad, and comprises one million acres of 
timber, forming a girdle between the heights of COCO and 9000 feet round the slopes 
of the mountaiiL It is the tropical continuation of the forest found at sea-level 
on the south coast of Cape Colony, at 3000 feet above the sea in Natal, and at 
between 4000 and 6000 feet in the Transvaal. In its advance to the equator, the 
forest increases in number of species, a disadvantage in the Kenia forest more than 
compensated by its possession of cedar in the drier and Ibean camphor in the 
wetter region. Rubber was not found by Mr. Hutchins in pa^^ing quantity in the 
southern half of the foreet inspected by him. The best portion of this, on the south- 
east slopes, was dense, with lofty trees, clear of undergrowth, and having a soil 
carpeted with dead leaves and humus. In the lower forest there are more but 
shorter trees. In the upper the trees suffer from wet, and the number of species 
declines at the higher levels. At 8500 feet timber practically yields the ground 
to bamboo, which thence ranges up to the base of the cliffs and rocks of the snowy 
peek. The western forest is drier; cedar, of eac>y natural regeneration, is the 
chief species ; bamboo abounds, bnt only in patches. From his own observation 
and from report, Mr. Hutobins estimates the timber in the Kenia forest to average, 
roughly, 2300 cubic feet per acre. On the basis of an average value of 2J<i. per 
cubic foot, the value of the timber would be therefore £23 per acre, or in all 
£23,000,000, the interest of which would exceed by £100,000 the total expenditure 
of the East African Protectorate. The bamboo forest, over and above the 
timber, is estimated at 600,000 acres, but, in view of the more aocesrible bamboo 
elaewhere, is of little present importance. The rainfall is estimated at 80 to 
120 inches on the south, and at 50 to 90 inches on the west tide. On the latter, 
which is drier, forest fires have done incalculable mischief. A daily olood 
gathers all over the Kenia slopes. During his stay in December and J^anuary, 
1906-7, the climate waa one of the naost pleasant Mr. Hutobins ever sspstleDoed. 
Fevers are unknown, nor did he see or feel a mosqulta The report iiioludee a 
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difouitioQ of the queBtion of a railway to KeLia, floating timber down tho Tanti 
•ad the oonditions for working the foreet. 

HortlMm Higeria. — The annual report on thia Protectorate for 1906-7, pre* 
lented to Parliament in December last, is drawn up by Sir W, Wallace, who took 
OTer the temporary administration during a part of the interval between the 
departure of Sir F. Lugard and the arrival of bis successor, Sir Percy GKrouard. 
The year under review had been generally peaceful, the military operations having, 
apart from those against the troublesome Marghis in Bomu, been on quite a small 
scale. Apart from the Baasa proTince and certain pagan zones in the south, Mr. 
Wallace was able to report travel through the Protectorate to be absolutely safe. 
The special reports of the various residents tell a nearly uniform tale of progress, 
though in one or two provinces changes in the administrative have V^en a 

drawback. From Bomu Mr. Hewby reports the Marghi and other tribes of the 
south and north-west as at last in hand. The Shehu (natiye ruler) is said to be 
probably the most loyal and one of the best emirs in the Protectorate. It had been 
decided to move the capital from Kuka to MaidugurL Appended to Mr. Hewby 's 
report is a short description of Lake Chad by Mr. Hanns Vischer, in which it Is 
stated that the Bahr-el-Gazal to the east, with ita continuation to the Bodele and 
Egei country, lies lower than the lake, and may be regarded as the outlet of its 
lagoons. This statement is hardly in agreement with the results of recent French 
research, for it was found by Captain Mangin (Jour naif vol. 29, p. 569) that the 
underground flow is certainly towards the lake. In the Yola province, one of the 
outlying regions where trouble has sometimes been experienced, the attitude of the 
Fulani is said to be all that could be desired. There has been an influx of popula- 
tion from German territory, this movement being in the opposite direction to that in 
the previous year. Famine still continues to decimate some of the pagan tribes. 
Mr. Wallace has made further efforts to arrive at a more accurate estimate of the 
total population of the Protectorate, with the result that the number is now given 
as only a little over 7,000,000, of which total 2,714,000 falls to Kano province, and 
920,000 to Bauchi. Reference is made to the recent decision to build a railway 
(ultimately, we believe, to be connected with the Southern Nigeria railway from 
Lagos), from Baro on the navigable Niger to Zaria and Kano, and it is thought 
that this Will have an important influence on the development of the Protectorate. 
The steam flotilla numbered twelve veesols, including one twin-screw and ten stern- 
wheelers. A steel boat has been placed on the Yo, and a boat was also building for 
Lake Chad. Telegraph construction is still being pushed actively forward, 457 
miles haying been erected duriog the year, though more remains to be done. Work 
has been continued in connection with the mineral survey, and smelting has been 
commenced in the important tin-field in Bauchi, from which much is expected. 
R'al progress seems to have been made as regards the introduction of cotton 
cultivation, and between February and December, 190G, 1847 IaIos, weighing 
169 tons, had been ginned and shipped from Lokoja. An appendix treats of the 
present position of the Senusti movement, and though opinions seem to differ as to 
the danger to be apprehended from this, the general impression seems to be that 
Brltiah te rritory at least has little to fear in the near future. It is mentlontd that a 
conaiderable exodus of nominal Mecca pilgrims has taken place both from the French 
Niger and from Bernu. The noiajority are said to be settling in the Nile v^ey. 

Another Crosiing of the Bahara.— Mr. Fdlix DuboU, well kno^ for Uo w-ork 
on Timbuktu, who went out early last year on lehslf of the ConUU de I Ajrxque 
AVaafotM to make a general study of recent French work in the Sahara, has laccess- 
fully eroeeed the desert to the Niger, which he reached about the beginning of 
December. He lepcrta a atate of comj lete leoniity to prevail in the region traversed. 
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The Southern Territoriei of Algeria.— By e decree of April 10, 1007, lome 
modifloation was iDtroduoed into the admlnietrative diyiaion of the Algerian Bahaia* 
To the former ** territoriee ** of Ain-Sefra, Ghardaia, and Taggurt (depending 
reapeotiyely on the three older provinoet) has been added that of ‘*The Oaaee/' with 
In Salah as capital The surveillance of the Morocco frontier and of the Tuareg 
will thus fall in future to two distinct functionaries. The population of the whole 
area was estimated in 1906 as somewhat over 446,000. Bketoh-maps illustrating 
the new arrangement are given in A Travers le Monde for November 2, and in the 
Ifevue Francaise for December, 1907. 

AMBBIOA. 

Who gave the Name to Labrador I— Dom Emesto do Canto, in his pamphlet 
* Quern den o nome ao Labrador ? * has given the most plaosible explanation that 
has yet appeared. There was a certain JoSo Fernandez settled on the island of 
Terceira, to whom King Manoel of Portugal gave a concession for the discovery of 
new lands in 1499. In other documents he is called JoSo Fernandez Labrador, 
In those days Labrador did not necessarily mean a common labourer, but also a 
farmer or any one cultivating land. On March 19, 1501, Henry Yll. granted letters 
patent to three Bristor merchants named Ward, Ashurst, and Thomas, with whom 
were associated three natives of the Azores, one of them being JoSo Fernandez 
Labrador, to discover new lands. That they did discover new land is proved by 
Henry VIL having granted them a reward for having done bo. Senior Ernesto do 
Canto suggests that it was named Labrador by the Bristol merchants, after their 
colleague, JoSo Fernandez Labrador. 

Tha Hoichol Indians of Mexico. — Following up his account of the Cora 
Indians, Herr K. Th. Preuss has communicated to Globus (vol. 92, Nos. 10 and 11) 
a report of his nine months' excursion, ending March, 1907, in the land of the 
Huiohols in the Mexican Sierra Madre. The Cora to the north are divided from 
the Huichol Indians to the south by the Rio de Jesus Maria. Between the two, 
however, are some villages of the vecinoB," or Spanish-speaking Mexicans. The 
Huichol land, again, is divided in the middle from north to south by the Cbapala- 
gana river, which, next turning west, empties into the Rio Jesus Maria, three days* 
journey above its junction with the Rio Grande. Politically in the state of Jalisco, 
the Huichol land is religiously administered by two vicars of the Josefinos Order in 
Zacatecas— one stationed at Ban Andres, the other at Ban Sebsstian. Dealing 
principally with their religious notions and customs, the re{X)rt yields a vivid 
insight into the naive character of the lluichols. Knowing how to win their con- 
fidence, the author, on leaving, took away some sixteen hundred different objects 
illustrative of Huichol psychology. There are incidental notices of landscape. On 
a seven hours* ride over the mountain chain running north and south between 
Ban Isidro and Santa Gertrudis, not a ranch offered itself to view, not a human 
being, no corn-lands, everywhere only broad-leaved oak and tall pine. At the 
end Dr. Preuss' lighted upon a twenty-hut ranch, Tierras Blancas, in the populous 
valley of Guastifa, the richest district of Huichol land. Here the festival of the 
roasting of the young corn-cobs was in full swing, following the festival of pump- 
kins and the cooking of the young cobs. Among other Huichol centres visited 
were Las Guasimas, Banta Gertrudis, Guadalupe Ocofan, Ban Andres, and Santa 
Catarina. The author had the fortune to find all these holding high festival, and 
was thus able to obtain a rich booty of songs and myths. The Huichol villages 
are properly occupied only during the festivals. The narrative brings out forcibly the 
way in which the Huichols have re-cast the institutions of ibe Christisn Church 
after the pattern of their paganism, which still flourishes in its pristine Vigour. 

The bistribntioii of Populatioii in South America.— A paper by Prof. 
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Muk Jeffenoo, reprinted from the Bulletin of the Geographioal Society of Phila- 
delphia, July, 1907, deals with the diatribution of population in South America and 
the geographical factors influencing that distribution, the statistics being taken 
chiefly from the * Stateaman’s Year Book.* The text is illustrated by maps and 
diagrams. The determining factor in the case of South America is not the riyers, 
though it boasts two of the greatest river systems of the world, but the mountains. 
The great bulk of the land lies within the tropics, and it is by the mountains that 
the dominant population climb to more temperate climates. The denso population 
of the north-west, including tw(rnty-four cities of more than 5000 inhabitants each, 
lies along the high Andean Talley at heights of 5000 to 13,000 feet The dense 
population of Brazil (more than 26 to a si^uare mile) equally clings to the high 
eastern border. The Amazonian Hinterland is abandoned to the aboriginal 
sayagee. The moderate peopling (8 to 26 per square mile) along the west and 
east coasts down to the southern tropic likewise holds to the mountains. A second 
factor of population is the coasts. The patches of dense population all lie within 
400 miles of the see. South of the tropics the Andes separate men no less than 
river-systems, dividing Chile and the Argentine, and not lying essentially in 
either. Towards the 40th parallel the population abruptly thins away, the blank 
being relieved only by the town of Ponta Arenas. The plains of Chile and 
Argentina, enjoying a distinctive summer and winter, are the homes of thriving 
communities. Buenos Ayres with a million, and Rio de Janeiro with 700,000 
inhabitants, are the two largest cities. It is notable how the smaller the provinces 
the more populous are they. The dense shade of population in the Andean 
republics follows the line of smallest subdivisions. The Amazonian provinces, on 
the other hand, are of the size of European kingdoms. 


The Height of Aconcagua— Although several attempts have been made to 
determine the height of the peak of Aconcagua, the culminating point of the 
Andee, since Admiral Fitzroy’s observations in 1835, as is generally the case 
until an exact trlangulation has been undertaken, the results have been most 
contradictory. In 1904 M. Fr. Bchrader, the weU-known French geographer, 
took advantage of an opportunity afforded him, when he had occasion to vUlt 
the region, to attempt a final settlement of this long-disputed question. The 
account of his method of measurement, with the final results, has only recently 
appeared {CompttB Rendue Acad, Sciences Baris, 29 Juillet, 1907), as he hop^ 
to be able to visit the region a second time, but in this he has been dis- 
appointed. Owing to the impossibUity of obtaining a suitable base by actual 
measurement at a known altitude from the ends of which the summit was visible. 
M. Bchrader determined to follow the method suggested by Colonel Goulier, and 
obtalu a base by tacheometric measurement on the side of the mountam wMch 
was likely to be most reliable under the circumstances, and from the ends of 
ba«i ta# verUoJ and horiaontal aDgles, from which the height could he comp^ 
to the eummit of the peak. The levels of the Trane-Andine raUway furniAed a 
ready and Tellable meana of obtaining the height of the base, and as be observj^ 
tions were repeated and cheeked by various methods, the mean resultmg height 
should not be far from the truth, and is probably the 

tion made up to the preeent date. The length of the base AB was 780 58 m^ms 
(2561 foetxLd the height of the peak above ^ ^ 

angle, tak^ at A, was 6969 9 metres (22,882-07 feet) while from the J. 

it waa 6946 meUes (22,789-19 feet). The mean of these two gives a final height 
of 6968 metrea (22,812-1 feet), which reiult Is only 56 feet ^ *® ^ 
given by P. Qttssfeldt, whoee determinaUon also depend, upon vertical ttglea. At the 
commencement of hie peper, M. Bchrader aUudee briefly to prevkus determination. 
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of iho height of Aconcagua, oommencisg with Admiral Fitiroy, who •uiTeyed 
the eoaat of this part of South America in 18d5» but for lome reaaon he entirety 
ignofes the meaauremente of Mr. Lightbody, of Mr. E. A. Fitsgerald'i expedition, 
1896-97, which were described in the Q^ographical Journal for Norember, 1898, 
and the mean of which gi^es 23,080 feet for the height of the peak. Mr. Light* 
body is an experienced surreyor, and, like M. Schrader, wisely decided to attempt 
some asrstem of triangulation in preference to the more unreliable bypeometrioal 
determinations. Starting from Punta de la Vaoaa on the railway, which is fixed by 
levelling, he ran a theodolite traverse, with distances obtained by bar-subtense 
method, up the Horoones valley, vertical angles being taken to the summit of 
Aconcagua from diffierent points on the traverse. As a good 6-inoh theodolite 
was used for the measurement of the angles, the resulting height from the 
mean of the observations should not be far wrong, provided, of course, that the 
traverse was properly carried out, which seems to have been the osec. It may 
also be point^ out that M. Schrader states that Admiral Fitzroy makes the 
bright of Aconcagua to be 7300 metres (23,950*6 feet) ; but this appears to be 
a mistake, as 23,200 feet is the height given on the Admiralty chart drawn from 
this surveyor's observations in 1835, and the same figures are given in his 
paper in the Proc. of the li.Q.S. for 1837, p. 143 (see also Proc. of the It.O.S.f 
vol. 19, p. Ixxxvii). Admiral Beechey, who measured the height of tbU peak 
■omewhat later, made it about 100 feet higher. 

AVfTlALAlU An PAOIFIO XlLAns. 

The Murrombidgee Water Coneeiration and Irrigation Sohemet, 
recently aaoctioned by the Australian Parliament, are the subject of a paper lately 
read by Br. J. P. Thomson before the of Australasia, Queensland branob. 

The total length of the Murrumbidgee, from Its source at the base of Peppercorn 
hill, 5000 feet above sea-lovel, to its union with the Murray at Balranald, is 1350 
TniliMi From its source to Cooma bend, 170 miles, it has an average fall of IL feet 
per mile. Tbenoe to the Yass junction its average full is 4 feet per mile. From Yass 
junction the Mumitnbidgee, striking westerly, fiows through the Riverina district, 
is joined, below Hay, by the Lachlan, and, further down, unites with the 
Murray river. From Yass junction to Narrandera it has an average fall of 2 feet 
per mile. Thenoe to Murray junction, 470 miles, its average faM is 9 inches per 
mile. The Upper Region, or Barren Jack oatchmout, comprising the oatohmmtti of 
the river and its tributaries down to the junction of the Qoodradigbee creek, has an 
area of 5000 square milts. The Middle Region includes the catchment area from 
Tass junction to Narrandera ; the Lower Region, thenoe to Murray Junction. The 
Upper Region, in which the great dam for the cM)nservation of its waters is to be 
built, has the advantage of impermeable strata, an excellent climate, abundant rain- 
fall, and is one of the best catchment areas in the state. Its rain-supply is supple- 
mented by the periodic snowfall. The dam, to bo erected at Barren Jack, 8 
miles below the junction of the Mumimbidgeo and Qoodradigbee, is to be 200 feet 
high, and will have a reservoir capacity of 33,380,864,000 cubic feet, and a water 
area of no less than 20 square miles— an im|K)und6d area more than one and a half 
times that of a Sydney harbour, and a storage capacity little short of that of the 
A— uan barrage. The work, to be carried on without break from start to finish, Is 
estinmted to cost £810,000. Irrigation works are to be constructed In the Lower 
Region, which, with unusually high thermometer readings, has less thsn 20 inches 
rainfalL Between Narrandera and Hay are two large irrigable areas on either side 
the river. The Government Irrigation proposals are for the present, l|oii{evef^ restricted 
to 868,000 acres (196,000 acres of which are first-class land). To divert the watera 
from the main channel to the seivice canals, a wrir and regnlator are to be 
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ooMtructad at a granite bar nw Bandigerry creek Junction. Prom the offteke Iwn 
the luppljr hae to flow 132 milea — a ooaree in which the uinimizatlon of loae by 
evaporation, eoakage, eta, will be a problem of no little difficulty. ^eir 

and regnlatora, the eetimated coat for aervice canala ia £764,008, bringing np the 
toUl cost of the scheme to £1,674,008. The question of the irrigation of Australia, 
the pepcr points out, involyes issues of immense economio iroportanoe. As a 
preliminary to all other operations, however, the writer urges the propriety of 
systematically gauging the rivers, exploring their basins, taking stock of their 
catchment areas, estimating the resources of ground water available, determining the 
amoiint of evaporation in each case, and l<^cating suitable dam sites. The 
system of estimating evaporations, is criticized as obviously inadequate, and 
the official estimates of the Volume of water passing Narrandera as far from 
conclusive. It is shown that, whereas in Italy, India^ and America the souroes of 
supply are practically inexhaustible, the coast rivers of Australia are short and 
rapid, while its inland streams carry very little water except in times of flood, nor 
in general are their channels suitable for large reservoirs. 

POLUt ESOIOV8. 

Captain B6nard*i Arctic Expedition.— it has been known for some time 
that the French oceanographer, Captain Benard, was organizing a scientific 
expedition to the Arctic seas, the idea of which first took definite shape at the time 
of the International Oceanographical Exhibition at Marseilles in 1905. An inter- 
view with the leader, reported in Le Journal for December 12 las*', gives some 
details as to the progress of the preparationp, which have so far advanced as to 
justify the hope that the expedition may be ready to sail in March of this year. A 
special veisel has been built, of the kind known to sailors as a ketcb, strength being 
made an object throughout. It has been named the Jaques Cartier. M. F^nard 
has no Intention of trying to make a record as regards latitude, but his object is to 
obtain accurate scientific observations from a little-known part of the Arctic region 
— the coasts of Novaya Zemlya, the Matochkin Sbar, and the Kara sea. Work in 
the field of oceanography and maritime meteorology will be kept in the fore- 
ground, especial attention being devoted to the northern fisheries, with a view to 
the possible openiog of new fields for French enterprise in this direction. The 
minml resources of the lands visited will also be an object of study, lire personnel 
of the eipeditiem will number twenty, including, besides naval officers and seamen 
experienced In the Iceland fishery, a doctor, a naturalist, and a fur-hunter. Captain 
Benard hopes to obtidn a grant in aid of bis fund from the French Government, a 
committee of the Institute having been appointed to report on the project. 

Lieut Shaokletoii'a Expedition. — A Reuter telegram despatched from 
Lyttelton, New Zealand, on January 1, annoucoed the departure for the Antarctic, 
at 6.80 p.m. on that day, of the Nimrod, Lieut Shackleton’s vessel, under tow by 
the Koonya, belonging to the Union Steamship Company of New Zealand. The 
received an enthuiiastic send' off from the townspeople. A fortnight later 
Ihe pack was retched, the Koonya then returning and bringing the leader's last 
mesiaget before entering on the serious work of the expedition. The Nimrod is 
said to have behaved well in the gales experienced. 

XATHSKATIOAL AND VHTSIOAL OXOOBAPHT. 

EarthquAkei and Mountaln-buildinff.-’lt is no new idea that a close 
relation adts between earthquakes atd the tectonic forces to which the great 
mountain laogea of the world owe their origin. But the precise nature d the 
relation has not, perhapa, been sufficiently worked put in detail, so that a 
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ooDtribation to this Bide of the queetion, made by Prof. Freoh in a recent number 
of Pdmnanns MUteilungen (1907, No. 11), deseryes aome attention. The writet 
pointa out that no attempt had previously been made to show graphically on a map 
the geographical distribution of earthquakes side by side with that ^ the more 
reoent and mobile, as contrasted with the older and more consolidated portions of 
the Earth's crust, and this omission he supplies in a map which aocompaniee his 
paper. The close agreement between the distribution of world-shaking earthquakes 
(for, like some other writers, Prof. Freeh draws a more or less sharp line of dis- 
tinction between these and the minor disturbances of a more local and less deep- 
seated character) and that of the great areas of Tertiary mountain-building, is thus 
forcibly brought out. In the paper itself, after tracing the general aooordanoe 
between the two acts of phenomena. Prof. Freoh discusses in detail the various 
regions of more recent tectonic activity, and shows the way in which the character 
of such action influences the distribution of earthquakes. Both the fractured block- 
ranges of the eastern Asiatic (or Pacific) type and the folded ranges of Alpine type 
are prolific of earthquakes, though there are diiTerences in the mode of action in the 
two cases, the difierential movemoLt towards the vast depths of the Pacidc being 
an important factor in the former. A consideration of the mountain ranges of 
Western North America, which partake of the nature of both types, leads to the 
conclusion that it is the age of the mountain- folding which especially determines 
the extent of seismicity, and that fracture and depresBiou are of less importance 
than elevation and folding. Thus the recent folded ranges of Mexico are par- 
ticularly subject to earthquakes. The oceans and the deep troughs in the neigh- 
bourhood of recent folded ranges, such as those lately brought to light in the 
Western Pacific, are important centres of disturbance, as are also the sites of sunken 
continental masses, as, e.y., part of the North Atlantic and Indian oceans. As 
regards regions of continental fracture, the relative freedom from seismioity of the 
region of the East African rift is ronarkable, though it may perhaps be explained 
by the relief to strain afforded here by volcanic action, in the immediate neighbour- 
hood of which earthquakes do not, as a rule, occur. The older mountain chains, 
too, are little disturbed by earthquakes unless, as is the case in parts of Central and 
Western Asia, they are flanked on either side by newer folded ranges, to the 
mfluence of which they are thus subjected. 

eSVEBAL. 

Leotnrediip in Geography at Edinburgh Univeriity.— We learn with 
much pleastire that Mr. G. G. Chisholm, v.a., d.sc., has been appointed Lecturer on 
Geography at Edinburgh University, where he will take up his new duties in 
October next. 

The Late Sir Leopold M'Clintock.~In the obituary of Sir Leopold M'CUo- 
tock in the January number of the Journal, it should have been stated that the 
collection of fossils brought home by him was obtained from Mr. Olrik, the 
Inspector of North Greenland. 


OBITUARY. 


General Sir Frederic J. Goldamid, KC.S.I., C.B. 

The death of General Sir Frederic John Goldsmid removes a well-known member of 
the Royal Geographical and Royal Asiatic Societies, and serves once again to mark 
the passing changes which so rapidly and so surely are affecting our relations with 
the East Sir Frederic joined the army in India in di^i when India was only just 
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reaching out for Imperial honours. Those were days when every young officer had 
a oareer before him if he was gifted with the spirit of enterprise and appUoatkoL 
There could have been no Burton if there had bsen no unexplored Africa and 
Arabia. There oould have been no Goldsmid had Europe and India been linked up 
by telegraph (as they will be by railway ere long), and had Baluchistan and Persia 
been open flelds for the trfiyeller in the middle of the last century. Doubtless 
Goldsmid owed much to hia early training. Bom at Milan in 1818, and educated 
in Paris and London, he had laid the foundation for that mastery of languages which 
so distinguished him before he turned hia steps to the East. Ho entered the 
Madras army in 1839, and had earned the war medal for China before 1842, and 
within the next ten years he bad passed as interpreter in Hindustani, Persian, and 
Arabic. In 1851 he was Assistant Adjutant-General of the Nagpur subsidiary 
force. At this period he took to a civil career, and was very soon on special 
political duty in Sind. That meant that he soon passed as interpreter in Sindi. In 
1855 he joined the Turkish force on the military staff of Sir B. Vivian, and 
naturally passed in Turkish, and received the English and Turkish medals with a 
brevet majority. Again wo find him on i>olitioal duty in Sind under Sir Bartle 
Frere during the Mutiny, when he much distinguished himself in carrying out 
various risky missions and in dealing with the mnlineers. As an indication of his 
all-round usefulness as a public servant, it may be recorded that he was Assistant 
Commissioner in the Political, Educational, and General, as well as the Revenue 
Departments of Bombay. 

' In 1861 he first became connected with the great scheme for linking up East and 
West by telegraph, with which his name has been so long and so honourably con- 
nected. He first laid the basis for telegraph construction by his mission to the 
chiefs of Baluchistan and Makran in that year ; and in 1864 (after a period of com- 
parative rest at home) he was associated with Colonel Patrick Stewart, B.E., in the 
laying of the Persian gulf cable. After an adventurous journey via Bagdad and 
Mosul to Constantinople, he was appointed Director-General of the Indo-European 
Telegraph on the deith of Colonel Stewart in 1865, and at once proceeded via 
Russia to Tehran, to assist in negotiating the telOf^raph treaty. From Tehran 
he proceeded overland to India— a risky journey iu those days — and from Simla he 
travelled to Europe, Tehran again, Indio, back again to England, and to France, to 
settle the terms of admission of the Indo-European telegraph into the general 
European system. Sir H. Yule computed that about this time he travelled 
5700 miles in Persia and Baluchistan alone, with just the links necessary to take 
him to Bagdad on one side and Karachi on the other. 

It was in 1870 that he was selected as commissioner to settle the Persian- 
Afghan frontier in Selstau, and incidentally that of the Perso-Baluch frontier 
also, and he travelled from Eugland via Tehran to Ispahan and Kerman in the 
genial month of August for that purpose. It was a difficult and delicate task, 
and it was not until he had paid a second visit to Seistan that the thorny question 
was temporarily settled. Since Sir Frederic’s arbitration two boundary commissions 
have again visited eastern Persia, the one to determine the Perso-Baluch frontier, 
and the other to readjust the Perso-Afghan line in Seistan, But no modem com- 
mission working in the old field has met with a tithe of the difficulty (ohiefiy arising 
from the shuffliog diplomacy of Persia) that was encountered by Sir Frederic ; and 
it is indeed a splendid testimony to his tact and ability that he was able to arrive at 
•^tty result at all with such an unsatisfactory crew of determined procrastinators as 
Were represented by the staff of the Persian oommission. For this service Sir Frederic 
obtained the honour of Knight Gommauder of the Star of India. On January 1, 
1876, Sir 7rt4erlo retired from active service with the rank of Major-General. 
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Biaot then he hie eemd on yirkme oomn^ieioiie (notiblj In Egypt during the 
wir), ind looepted in ippoiniment le Adminietmteor Ddl4gnd da Oompte de 
rAjBOoiitiofn Internitionile, ^ to cirry out epeoUl meistiree for the orgmiution of 
the new Congo State,” This journey up the Congo resulted In i severe iUnen, ind 
he returned to London on DeMmber 31, 1833. 

Sir F. Coldsmid was the author of * Telegraph and Travel/ the biography 
of Sir James Oatram, and many pamphlets, addresses, and reviews, published 
from time to time, separately, or in the Press and serials. He has besides edited 
and prefaced a work on * Eastern Persia/ under the authority of the Iniia Offlos. 
His knowledge of the Eastern languages placed him among the foremost of Oriental 
critics. He was a Vice-President of the Royal Geographical and Asiatic Societies, 
and in 1886 he was President of the Geographical section of the British Association 
at the Birmingham meeting. 

Sir F. GK>ldsmid, in 1849, married the daughter of Lieutenant-General George 
Mackenzie Steuart, and had two bods and four daughters. 

T. H. Holdioh. 


CORRESPONDENCE. 

On the Influence of loe-melting on Ooeanio Cironlation. 

WiTB reference to the remark of Dr. Otto PettersBon on the temperatures obtained 
by Sir John Rosa in Baffin^s bay in 1818 (see Oeog, Journal for December, 1907, 
p. 174), 1 should like to draw Dr. Petterseon's attention to the fact that Sir J. Boss 
had in his vessel a pair of clamms, constructed under his own snperviBioD, which 
brought up from the bottom, each time they were used, about 6 or 6 Ibi. of 
mud, and that the temperature of the mud was taken on each occasion and found 
to agree with the temperature obtained by the self-registering thermometars. I 
think Ross's results, therefore, can hardly be attributed to imperfect instruments. 

The instrument makers one hundred years ago were perfectly capable of con- 
structing ordinary thermometers to give accurate results, and they appear to have 
supplied Ross with thermometers specially constructed to resist preasure, otherwise 
the results obtained would not have shown a steady decrease of temperature as the 
depth increased. Moreover, Sir Edward Sabine, who accompanied Rou in his 
expedition, informed Sir Wyville Thomson in 1870 that the thermometers were 
guarded in somewhat the same way as they are at present. The resulting tempera- 
tures, having been checked by observation of the temperature of the mud brought up 
from the bottom, cannot therefore be lightly thrown on one side as due to impsrfeet 
instruments. T. H. Tuabd. 


On North Polar Problema. 

Washington, D.C., December 30, 1907. 

Dr. Nansen’s lecture, entitled *’On North Polar Problems,” published in the 
November and December numbers of the Geographical Journal^ while crltldclng 
certain portions of my paper published in the Report of the Eighth International 
Geographic Oongross, has failed to cover what I consider the two most significant 
items in that paper, viz. — 

1. The fact that the flood at Point Barrow comes from the west, and not (torn 
the north or east, m Dr. Nansen’s hypothesis necessitates. 

2. The fact that the range of the tropic diurnal wave (especially on the Bering 
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strait lida) U deoidadly smaller than the range which would necessarily result from 
the aotion of the diurnal forces upon a deep basin of the dimensions he proposes* 

In connection with these items, it should be borne in mind that the semi-daily 
tidal forces yanish at the pole, while the diurnal forces there have maximum 
values. Hence the semi-daily tide in the Arctic waters must be chiefly derived 
from the tide of the Atlantic, while a considerable diurnal tide would necessarily 
originate in a deep lake-like Arctic basin as extended as that pictured by Nansen. 
For illustration, the computed equilibrium tides at Duluth, Lake Superior, agree 
well with the observed vadues. 


The fact that the (tropic) range of the diurnal wave is 0 6 foot at Point Barrow 
instead of 0*7 foot, as the forces require, proves conolusively that the dimensiona 
of the deep Arctic basin are more contracted than Dr. Nansen has supposed. 

It may be added that at. every place where the diurnal tide has been ascertained 
from observation around the margin of this supposed basin, the ratio between the 
two principal constituents of the diurnal tide differs sensibly from that between 
the corresponding forces. This indicates that the lake -like deep basin is not 
sufficiently large for enabling the equilibnum diurnal tide to completely mask the 
small and irregular diurnal wave from tbs Atlantic. At Duluth, where equili- 
brium tides prevail, this tidal ratio agrees well with the force ratio. 

In reply to Dr. Nansen’s criticisms of my statements concerning certain currents, 
it may be said that in the first sentence of my paper I called attention to the fact 
that these currents are surfaco drift currents. I may have been misinformed in 
reference to the character of those currents as well as to that of the ice, for most 
of my conclusions were bised upon statements to which references are g^iven in 
my paper. In fact, Captain Mikkelsen’s recent experience indicates that the 
west- going drift occurs north-eastward from Point Barrow, and it sesms quite 
likely that it extends still further eastward. As counter-currents generally accom- 
pany drift-currents either as feeble currents below the surface or as lateral return 
currents, I fail to sec where the distribution of land and water as outlined in my 


paper presents any necessary physical difficulties. 

The east-going current north of Greenland, and the accelerated motion of the 
Jeannette during the last few weeks of her voyage, are mentioned in my paper, 
and certain inferences are there drawn from these facta. 

Dr. Nansen says, “ Mr. Hams does not, however, take up for discussion the 
difficult problem of the tidal phenomenon in the north polar sei,” etc. In reply 
to this statement, I have only to say that results from all observations known to 
me to exist at the time of writing my paper were used in trying to ™ 

behaviour of the tide. There can be no reasonable doubt concerning the reliabmty 
of th« 0b*erTaU0M at Point Barrow, Frant Josef Land, and Bmnet Wand. 

I fear that my critic has not consulted the charts of cotidal lines which were 
constructed at the time when the paper to which he refers was written (see Fig. 
23-26. Appendix No. 6, Coast and Geodetic Survey Beport for im). 

The aeml-daily range of tide at TepliU bay, Fran* Josef I«d, ia IT foot, an 
that at Bennet island 2 0 feet Of course, the shoaling around this Wand wo^ 
tend to .nnewhat inoreaM the range ; hut if the tld-ware w^ 
suppoeed bWn, It aeema Impowible that a range of 2 feet ehould oo^ at Bea^ 
island. Furthermoie, the directions of the drift-arrow* shown on Fig. 

Nansen’, paper, at laaat, suggeet oomparatiTe narrowness 

It ia higUy desirable to haTO informaUon eonoeming the tides riong 
of Siberia, for it — ptohaUe that the range would he much greeter to the watt 
of the New Blberlan Wands than it would be to the wt of them. 

Up Vo the preeent time, no result* from the tidal oheerrations taken on th 
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recent Peary Expeditbo, or from thoM taken on the Mikkelien-Leffingwell Expe«> 
dition, have oome to my knowledge. They will doubtleei tom out to be of 
conuderable importance in connection with north polar problemi. 

B. A. Habris. 

The '‘Snake Kyaimg** Honaitery, Burma. 

9, Windsor Boad, Banj?ooa (Banna), 21-1 1>^. 

1 beg to inform you that I brought to the notice of the Chief Secretary to the 
Government of Burma the matter of the forgotten * Snake Kyaung ' referred to by 
Colonel Hobday in his review of the new book on' Burma* by Sir George Scott, and 
published at pp. 432 and 433 of the Oeographical Journal for October, 1907. 

I have just received a reply from that officer to say, ** Mr. Taw Sein Ko writes 
to say that the ' Snake Monastery * of Colonel Hobday has been identified as the 
' Mogaung Kyaung,* and that a proposal for its conservation will be submitted in 
due course.** 

Mr. Taw Sein Ko, a Burmo-Chinese gentleman, who succeeded the late learned 
Dr. Forchammer in the post, is the Government archasologist in Burma. 

J. C. Clanoet. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

Ghriftmas Lecture, Friday, January 3, 1908.— ** The Land of the Black 
Mountain, Montenegro, as I saw it.” By the Hev. T. T. Norgato. 

Christmai Lecture, Monday, January 6, 1908.— ** Journeys through 
Lonely Labrador.” By Mrs. Leonidas Hubbard. 

Fifth Meeting, January IS, 1908. — Colonel G. Earl (’huroh in the Chair. 

Elrctionb. — Captain Willoughby Farnwall, JLF, A, ; Walter Mtakin ; Henry 
Frederick Merrill; Major Albert VearBe, ]\.A,M,C,\ Qeorgt Blount TunstalF 
Moore ; Harold Whitaker, 

The paper read was : — 

“ Among the Volcanoes of Guatemala and St. Vincent,’* By Dr. Tempest Anderson. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additi<m$ to the Library, 

By EDWARD HBAWOOD, H.A., Librarian, B.a.8. 

The following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publioatioBS. Geogmphioal 
names are in each case written in full 


A. =3 Academy, Aoademie, Akademie. 
Abh. = Abhandlnngen. 

Ann. =: Annals, Annales, Annalen. 

B. = Bulletin, BoUettino, Boletim. 

Col. s Oolonies. 

Com. s Oommeroe. 

0. B. 3B Oomptes Bendns. 

£. B Erdknnde. 

G. s= Geography, Gdographie, Geografla. 
Ges. be G^usohaft. 

1. s Institute, InstiintioB. 
li. s= Icfestiva. 

J. s Journal. 

Jb. s Jahrbuoh. 

k.k. s kaiserllch nnd kftniglloh. 

M. « MitteUungM. 


Mag. BE Magaiine. 

Mem. (M4m.) at Memoirs, M4moiret. 
Met (m4i,) = MeteorologioaL 
P. s Proceedings. 

B. B= Boyal. 

Rev. (Biv.) s Beriew, Berne, Blrista. 

S. = ckxdety, Sooi4t4, Selskab. 

So. s Soieno^s). 

Bitsb. sc Sitcimgsbeiisht. 

T. ss Transactions. . 

Ts. - Tydsohrift, TiddErift 

V. xa Verein. 

Verb. B Verhandlungen, 

W. s Wissensobaft, and ossnpounds. 

Z. c Zeitaohrift * 

Zap. ss Zapiski. 
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Qd Moout of the ftmUffoltr of the wofdi ooto«o» onarto, eto^ the file of books in 
the Hit below if denoted bf the length end breadth of the oorer ininohes to the noereat 
hfi|f-inoht The file of the /oerM if 10 X 6|. 

A Mlef tloA of the works in this list will be notloed elsewhere in the ** Joimel.** 

STTBOFS. 

Adrietie — ^Tide-leTeU. mi7ttar^. 7. 98(U)0<5): 57-141. Gregor. 

Dio Hobe dea MittelwaBHert) in Uogoznioa. Znru, und fc^eetrico. Von Julius Gregor. 
Anstrie— Cartography. M. k,k. mUiiurg /20(liMU») 145-171. Frank. 

Dae Qerippo in don Ivriogskurton. Von Ottu Kru-nk. 

Anitria — Iitria. a. Ahhandlungen iPenek) 9 (1907) : No. pp and 106. Krebs. 
Dio Ualbinsel Istrieu. Landoakuiidliclio Studie. You Dr. Norbi rt Krebs. With 
Map» and lUu$traiiom. 

Auftria-BtyrU. DiuUehe K/ot 6 (1907^ : 42 18. Pfanndltr. 

Dio deulBoL-slowenischc Spraobgroiizo in Hteieriuurk Von Dr. liieliard Pfuundler. 

With Map and JUwtialiontt. 

Anetria — Triangnlation. Hartenthnni. 

Dio Tatigkoit des K u K Militargciogiapljihcbcn lubtitutos in den letzten 
25 Juhroii (I8H1 bis Ende 1905; Von V'ucouz Haurdt vim Hartontburn. "Wien, 
1907. Size 9x6, pp nt, und 612. Map*. Prtttunitd by the lunlitute. 

Baltic — Beiohes, JifiliUgt tur <ieophy»ffJ% 967-699. Does, 

lleber oetbaltiachc Seobaron Von Prof. Dr. Pnmo Dobs. 11 ith Sheic1i-map$. 

Earope— Anthropology. Arbo. 

Forhaiidl. Viden<^hab>^ , Clirixtiauia, 1906 (1907) No. 6, pp. 22. ^ 

De blonde liraohycopal og dens Banduynligo rdbrodniugBfelt Af O. E. Arbo. 

HV/7i Ulmtraliou*. 

France-Hantei.Pyrensea hi (?., B S.a. Paii^ 16 (1906) 1 -18. Eydonx end Maury. 
J.iee glaoicTf oriontaux dn I’io Long (Pyrenees oontrales). Par D. E\doux et 
L. Maury. With Map*, lHutiration^^ and Viagrama. 

Franee-Oice. Ann. a. 16 (1907) : 609-81.1 Demaageon. 

I 4 k “Troueo de l.’Oiso ’’ Par A. Demangoon. 11 ith Miipf. 

Qennany— Coistl. Ann. Ilydrographii 36 < 1907) ‘289-296. 

Dio KisvorlrAltniBse an den tb utBoliou Kusttu ina inter 1906-07 lit//* Diagrame. 

ItUy-VMi... »*"«“•• 

Venire on f<X)t ; with the itinerary of tl.o Onm.) Caii^, and sovcral direct lout^ 
to uaefut plaoea. By Hugh A. Douglas. Loudon Mothuen & Co,. 1 J07. bino 
7x4, pp. X. and 422 Plans and Illustrations. Pi ice ;>«. net. J relented by the 
Publishers. [See notice oi» p. 99, anU.'\ 

IUly-V»mwiM. .t«". « 16 (1907). 289-295. Otangeaud. 

L’feruptlon dii Veuve on Avril 19l>6. far fb. Glaugoand. 

Hoditomnoan — Tidai. Ann Dy(;rojrii,>/i*V 88 (191)7) ■ 3.‘iG ;171. Wegomann. 

Beltriige 2P don (liioitoii dvB Mittollaiidisclien Mccres. Vou Dr. G. Wogeninnn. 

iri/A Charts and Diagrams. 

Hoel. 

Horwny **7vAariii/. Vid< n>lsabt-S., CVistiiiao, 1900 (191)7) : No. 1, pp. 16. 

Den marine G n.onso vod Velljorden. Af AdidpU Hoot, U ilh Illv,t, 

DesorilK'S some newly diwov ered eaves, and discusses tlieir relation lo old shore -lines, 

" NotwM*!^* I’att )■ ‘Christiania ; thoneo to the Katte^. 

4th J3St IL^don : J. D. foller. 1907. Site 9* x 6 p|>. x.kn. and 510. 
ahaii. Priev U*. 6ti. Presented by the Jlydrographer of the. Admiralty. 

)i!)y6n. 

ridemkab»-S., C!hriftia»i,i, 1906 (1907): No. 7, pp. 18. 

Kemten Aats glaoiologislco lagtlagelsor. Af f . A. pyen. 

Henrmy tU Siradwi. B.3.II. B<Ag« 0. Si (1907): 19 . 8 - 288 . 

U roptare soandinave: ftudo authropogeographique. Par Ch. Bihot. 

Na II. -Febiicaut, 1908.] ^ 
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Bisiift — Dnieper. Annuaire g^ol. et mini^re^ Bu»$ie 8 (1906) : 74-108. Oppokof. 

Zur Fraffe ttbor die Entstehungeweiso and dae Alter der Flouthikler In dem 
Mitielgeniet dee DnioperbsiBeias. Von E. Oppokow. fin Bowian and German.] 
WUhSiotioM,. 

Spain— Granada. Oalvert. 

Granada and the Alhambra : a brief deeoription of the ancient oUy of Granada, 
with a particular aooount of the Moorish palace. By Albert F. Oalrert. London : 
John Lane. Bize 8x5, pp. rxxvi. and 90. Plan* and Illuitratiorw. Price 
8i». 6d. Tiet, Presented by the Publisher. [See notice on p. 212, ante*'] 

Bwitaerland— Pottery -clays. Letsoh and others. 

Dio Bohweizerisohe Toiilagor. llcrauegogeben von dor Bcliweiz Gooteohnisohen 
Kommieeion. 1. Goologischcr Toil, von Dr. £. Lotsoh. II. Teohnolo^soher 
Teii, von B. Zachokko ; mil oiner Boilago. . . . von B. Zscbokke und Dr. L. 
Kollior. 111. Volkwirtachaftlichor Toil, von Dr. U. Moet'r. (BeCtrdne tur Geo- 
logic der Schuoeiz, (ic^dechuiachor Berio, iv Lieforung.) Born, 1907. Size 
121 X 1)1, pp. X., 431, 198, and 50. Mnp% Sections^ and lUwiiations 

United Kingdom 

Memoira of the Geological Survey. Summury c»f progrcaa on the geological einvey 
of Groat Britain und the Museum of l‘riictical Ge dogy for 1906. Londou . K 
Stanford, 1997. Size 10 x 6, pp 182. IlludrattmiM, Mnpn in se^ta rate cover. 

United Kingdom— England. Baker and Balob. 

The Netherworld of Mendip ; explorations in the great caverns of Somereet, York- 
shire, Derbyshire, and elsewhere. By Ernest A. Baker and Herbert A. Balch. 
Clifton : J. Baker & Bon, 1907. Biz«‘ 9 x 6, pp. xu. and 172. Sketch-map and 
Illustrations. Price Is. Od. net. Presented by the Pabtishns. [See p 99, 

United Kingdom— Bootland. Wtlkinsen and others. 

Memoirs of the G(?ological 8urv<7, Bootland. The explanation of Sheets 19 and 
27, with the western part of sheet 20 The Geology of Islay, including Cronsay 
and portions of Colouaay and Jura, By 8. B. Wilkinson, with notes by J J. H. 
Tcall and B. N. reucJi. Glasgow : J. lledderwiek & Sous, 1907. Bite 10 X 6, 
pp viii. and 82. Sketeh-map and Illustrations. Price 2s, tid. Presented by the 
Oeobtgioal Surrey 

ASIA. 

Chiness TorkssCin. B American G.S, 89 (1907) ; 2G8-272. Huntington. 

Arohieological discoveries in Chinese Turkestan. By EUswortli Huntington. 

Eastern Asia — Sakhalin. J, Tokyo O S, 19 (1907): 28.'>-301. Jimb5. 

On the Orogra])hy and Geology of Karafuto. By Kutora Jimbo. [In Japanese.] 

Exatem Asia— Sakhalin. J Tokyo G.S 19 (1907) ; 374-386. Kawasaki. 

Coalhelds of Karafuto By HautarO Kawoski. With Map. [In Japanese.] 

Eastern Asia — Sakhalin. J Tu/epo 19 (1997) : 21B -221. Shiga. 

On th ) delimitation of the Jupono-Kussiau Boundary in Karafuto By Bliigotaka 
Shiga. [In Japanese.] 

India— Bengal. Mem. Asiatic S. Jtnigal 8 (1907) : 43 84 Bainbridge. 

The Saorias of the Rujmahal hills. By K. B. Bainbridge. With lUuttraiions. 

The writer doubts the Dravidiuo affinities of those hillmcn. 

India — Irrigation. J.i8. 66 (1907): 774-794. Robertson. 

IrrigatioD (Colonies in India. By Laurence Itobortson. TfVtk Diagrams. 

Indian Oooan— SeyohoUos. Dnpont. 

lieport on a visit of investigation to Bt. Pierre, Astove, Cosmoledo, Assumption, 
and the Aldabra group of the Beyohelles islands. By B. Duimut. Seyohelloo, 
1907. Bize 13 X 8, pp. 52. Maps. JWeeenied by the Colonial (fpiee. 

This will be dealt with in a special article. 

Japan. 

The Seventh Financial and Economic Annual of Japan, 1907. Tokyo : Govern- 
ment Printing Office. Size 10} x 71. pp. vi., 19G, and 30. Map and biagrams. 
Presented by the Minister of Finance, Tokyo. 
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OEOOEAFHIOAL LITERATUBE OF THE MONTH. 


AMBU-Yama. Sierra d^h B. 6 (1907) : 186-195. 

ABBma-Tama. By the Uev. Prof. Edward A. Wioher. 


WiOher. 

With 


Japan— A m.' i'opulnr Sn. AfonfWy 71 (1907) : 29-49. 

The Great Japaneeo Volcano Abo. Uy Anderaon. With IlluHrationt. 

Bee monthly record, November, p.560. 

Japan — Dalny. 

Trade of Tairen (Dalny) for the laat bovou niontha of the year 1906 Hy Mr. 
Vice-Oonaal H. 0. I*arlett. Foreign Office, Annual No. 3854. Size 9i X 6 
pp. 12. Price Id. * 

The Mri was thrown open to foreign trade in Beptombur, 1900. within the period 
t^vered hy this report. No inrush by foreigti merchants had so far occurred, 

Japan— Btrnctnre. J. Tokyd G S. 19 0007). 92 117. Ogawa, 

On the CJootoctonic of Bouth-West Japan Hy Takudzi Ogawa. [In Japanese.] 

Japan— Tides. ./, 'rokyo G.S. 10(1907): h;j 91. Honda. 

The Tidal OutTcnt of Xariito. H\ Ildtare Honda. H i7A Maps. [In Japanese.] 

Malay Archipelago — Borneo. Oomei. 

The Soa-Dyiiks of Borneo Hy the lb v. K<lwia H <JomoB; witli u chapter on 
missionary wora among** tho Dyaks by the Y( n A. F Sharp. London: Society 
for the Propagation of the Gospel, 1907, Siz»* X 5, pp. iv, and 7. Map unci 
lllwitratioru. Price U. i^et Preienied hy tliv S P .(i . [Seep 212, ante.] 

Malay Archipelago— Hydrography. Ann. Uydroyraphic Zb {1001): 296-305. 

• Debcr die Uoc<'iten in dor Madura- und in der SoiTabeja-Strasso, sowie Verbessorung 
der Tiefeu im westlichcn Tcile der Bocrubaja-St rosso. With Diagrams. 

Malay Archipelago— Java. Yeth. 

Java: geographisoh, othnologisch, lustoriHch. Door Prof P. J. Veth. 2** druk, 
bewerkt door Job. F Suolloman en J. F. Niormoyer. 4 vols. Haarlem : F. Bohn, 
189(5-1903. Size 1(( x (5^, pp. (vol. 1) viii. and .396 ; (vol. 2) 438, (vol. 3) viii. and 
(502 ; (vol, 4) viii and r»79 Maps and Portrait Purchased. 

Tills edition of Yotli's tttandard work has been thoroughly revised and brought up 
to date, the editors having ixigun their task bo far back as 189,5. 

Persia. Williams. 

Across Persia. By K Cr.iwshay Williams London : E. Arnold, 1907 Size 
9 X 5^, pp. xii. and 348. Map and Illustrations. Price P2». Gt/ net. Presented hy 
the PuUUshtr [Sc(* notice at p 100, an/e.] 

Philippine Islands. rhilippim J. Sc. 2 (1907) 11.5-129. Bacon. 

Tho oratiT lakes of Tiud volcano. Hy Uayinond Fosa Hacon. 1l5//t Illustrations. 

Philippine Island!. 1 I lippine J. Sc. 1045-1058. Smith. 

Gontributions to tht* physiography of the Philippine Islands. Hy Warren D. 
Smith. 1. Cebu Island. Illustrations. 

See ntito in the monthly record. 

Bussia— Kamchatka. 

Mem. Imp. Russian (/.S, General G. 37 (1906); No. 2, pp. xii. and .>22. 

Ix' long de la coto oocidontale de K.aintchatka. Par Y. N. 3.uchofr. li ith Map. 

[In ItuBsian.] 

Rntsia-BiberU. iVternKimis M. 68 (1907) 154 158. BibirUkof. 

Dor Weg vom Flusso Kolyma zum GchotHkisolieu Moore und Ola qIh Beehafen 
fUr das Kolyma-Gebiet. A on A. Sibiriakow. 

Siam — Laos. B. Comity Asie fran^aise 7 (1907) : 268-294. Lajonqni6re. 

I-e Laos aiamois. La volloe de la So Mouii: le monthon Nakhon Ilaohosi Ma 
(Kerat), ct le monthon Isan (Oubon). Par lo ©mirndt. L. do La Jouqui^ro. 
With Maps. 

Westam Asia. la Q., RS.Q. lUiris 16 (1907) : 67-70. Uooite. 

Autour do I’Afghanistaii par lo KBrakurum ot le petit Tibet. Par le Comradt. 
de Laoostc. li ith Slcetch-map. 

R 2 
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OSOORAPHIOAL LITEBATUBS OF THB MONTH. 


AYBIOA. 

Afrioa. Fartnightiy Hev. {VMH): H20-824. Jobntion. 

The diiposal of Africa, liy Bir H. H. Johneioti. 

Afriea— 'Brltiih Protaotoratei. 

The iiirvoys of Dritiali Africa. The annual report of tho (Vilonial Survey 
Committoe Soooiid year, to July, 1007. (CfJonial Roports, Annual No. 632.) 
London, 1907. Size 9^ X 0, pp. 60. Afnpo and HhintraltonM, Prettentttd by the 
Cidonial Cffiae. 

Africa— Language. Jacottet. 

Bantu phonotiofi. By Rev. E. Jucoiiot. (Hupploiuent to Christian Expre**^ 
September, 1007.) lx)?edule. 1907. Size 13| x pp. 12. 

See Review, nn/e, p. 01. 

Algeria — Eoonomloc. B. C(/mit^ A/rique Fran^ninf^ IT 201 200. Bernard. 

L'Outilla^'b de l/Al^^erie. Tar An^'oetiu BiToard. Ifi//* Map 
Cape Colony. a .¥ay. 28 (1007) : 090 421 Elliot. 

Notes and obaervationa on an expedition in tlie wcBtorn Cape Colony. By Jiieut 
J. A. S. Elliot Bt/A .V/»p and lBu.xtrati(*n». 

The route led from Carnarvon to UpiuKton on the <>ran^;t rixer, and theuci* to 
PritHska. 

Central Africa— Botany. J. N (//ohiwp) 38 ( 1007) IH -Os. Rendle. 

General report upon the Botanical reaulU of the Third Tanganyika Expc'dition, 
conducted by Dr. W. A. Ciinnington, 1004 and 1005. By Dr. A. li. Rendle. 

Deals only A\ith the higher plants (!ollecled from the three lakes visited : Uio fresh- 
water algn, which formed tin bulk of the collections, being discussed in a sojiarate 
paper. Tho former throw no light on the past relations of thi* lakes. 

Congo State. Mouveti^ nt a. 24 (1907) . OOI^IIOC Bansat. 

Le lac Leopold H. et ses affluents. Par Alliert Dauzat. II Hh Map 
Congo State— Ethnology . li S. R. Iklgt (7. 8 1 ( 1 907) : 171-102, 20 1 25 1 . Harroy . 

Kihnograpliie congolaiB h b Bakubas. Par E. Harroy. Map and lUn^tra^ 

th>m, 

Eritrea. Rir Bnliano 14 (liwi7): 259 274 Bainolli and Marinolh* 

Escorsiono al vulcano Alid (( 'olonia Eritrea) Appunti di G Dainelli e O Mari- 
nelli. B il/i Map, 

Berman Bast Africa. Nnin^w II ec/tfuscAn/t 22 ( 1007) . 5i:i 521, .'>20 5:((;. Schroder. 
Am Ostrande des Parehgcbirg< h cntlang zuin KilimandMchanj \ on Dr. Chrislopli 
Schroder. BY/A 1lUuir<ition» 

Madagasoar. Sc fWi Por/x 29 (i0o7). 300 :!0.( Oeay. 

Aper9n sur les regions Hud de Madagascar. Par F, Geay. 

Kadagasear— Hiitorieal. Grandidier. 

ilolh^otion des ouvragen aucieiiH e^jiu^roant MudaguM-ar. 'I'ome >. Ouvrages on 
extraits d’ouvrages anglais, liollaiidaiH, portugais, espiignols, su^dois ot russes 
(1718 18(M)). Par Alfred Drandidier el Guillaiinie Orandidicr. i'ans * Coinitc' di 
Madugasegr, 1IW)7. Size lO x 0^ pp 548. Map and FiU'nimiU' llhott rations. J'riet' 
25<. 

This volume includes a numlxT of minor pieces concerned wiih visits to or descrip- 
tions of Madagascar. The first portion deals with the doings of the pirates in the early 
jMirt of the eigliteenth eentury. 

Higeria— Horthem. 

Northern Nigeria. ( 'oncsjKnidence relating to Hokoto, Iladeija, and the Miinshi 
country. L<mdou, 1907. Size 13 x 8^, pp. vi. and 02. J‘rire Id 
Relates to disiurbiLtiCi S during 1900. 

Nils Basin. Lyons. 

Tho rains of the Nile Baniii and the Nik* Flood of HK)0. By Captain H. Lyons. 
(Survey Department pK|»cr, No. 2.) Cairo, 1907. Size l(>i x 7j,, pp. 70. Maps and 
Diagrams. 

Rhodesia. Smitla^mian Ml$c. Ml. 60 (No. 1703, liK)7): 35 47. Aadrewi. 

Tho “Webster” Ruin in Southern Khudesia, Africa By Pklward M Andrews. 
BY/A llluniratii/tat. 
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Mfttoif. 


Gadel. 


Bi^hm-Ala-SaltlL Ann. G. 16 (1907): 837-849. 

Ain*8alah et sea d^pendaucea. Par A. M^toia. With Map. 

— BUma. £ev. CAdoniVi/n (1907): 301* 38C. 

Notes BUT JUlma < t le a oaaia cnTironnatca. I*ar ('ommandant Qadel. 

South Afrlot— Ethnology. 

Notw on the traditionB of Boutli African races, (‘Specially of the Makalonga of 
Mnsbonaland. Boin^' a reply, founded on Native traditiona, to Prof. Maotvor’s oon- 
olusions as to the ago of (iroat Zimbahwe. By I{ N. Uall. (Ritprinted from the 
A/rfoan Monthly.) (iraharastown, 1907. Size 9.^ x b, pp. 288 310 
The writer argues that truditioiiH of the building of Zinilmbw'* and otiior structureH 
would have oxiaiod if they had licon medinsval in date. 

West Africa. Montmorros. 

Liverpool University: Institute of Omimncial Ibvbarch in Ihe Tropics, The 
rommorcial ponsibilitios of West Atnca, By \ l^count Montinorrc's. Liverpool, 
1JH)7. Size 9^ X bj, pp. 24. 


NORTH AMERICA 

Alaska - If alaspina Olaoler. B d merieo a f7.*S’. 39 ( 1007; . 27.S-28.5. Tarr. 

The Malaspina Glacier. Bj Ualph S. Tarr Map and Illuitratirmst. 

See note in vol. 29 , p. IbiJ 

Alaska— Seward Peuiniula. BJt.S. ThdatUlphui b 10-20, Smith 

SiitU inonts and climate of the Hewanl Lcuinanla. Alaska. By Philip 8. Smith. 

. With 8ketch-mop nwt lUuUiatinn^t. 

Alaska '~Takutat Bay Tarr. 

Becent advance of glaciers in the Yakutut Bay region, Alaska. By Ralph S. Tarr, 
(Bnlletin of thf' Qeolotjiml Society of dwr/ou, vol. 18, pp 257-280.) New York, 
11K)7. Size lOj X 7, pp. [30J. Map and llltutrationx evented hy the Author, 

Cf note in the J<ami(d for April, l'.>07, p. 400. 

Ameriea — Ethnology. Eriederiol. 

Oio Schiffahrt der Indianer. Von Dr. (’Corg Friedcrioi (Studien und For- 
sehungon zur MenH<*iieu- uml Votk<>rkunde , imtor wisst eBt'haftliohe Leitung von 
( ieorg Buschan ; 1) Stuttgart Htreckor A SchriKier, i!i07. Size 9J x 7, pp. viii. 
and 130. UiuHtratioue. Price Iw. Prenenled by the Puhlida r^. 

Canada — British Colombia. 

Annual report of the Minister of Mines for the jenr ending Dccombor 31, 1900, 
l»«ing an aiHjouut of Miiiiug Operations for Gold, Coal, itc., in the Province of 
British Columbia. Victoria, B.tJ, 1907. Size 10.^ x 7, pp. 27<i. Map, IJIuetra- 
/loMfi, and Table*. P/etientcd by th Pepartment of Minee^ Victona, B.C. 

Canada — Rookies. ('anadiau Alpine J 1(1907) 138 148. Vaux. 

(ilaoier observations. By Gcorgo Vau\ and William S. Vaux. M’ilh Map and 
lUuetrntions. 

Canada — Bookies. Canadian Alpine J. I y^VJi)!) 149-158 Wheeler. 

C ^bs(*rvatlons of the Yolio glacier. By A. 0. Wheeler. With Maps aiul Illu*tra- 
tians. 

Mexleo. Martin. 

Mexico of tho twentieth century. By Percy F. Martin. 2 vols. London : L. 
Armild, 11K17. Size 9 x r»J, pp. (vol. 1) xxiv. and 324 : (vol. 2) xiv. and 330. dfaii, 
Plan, and llluKirati(*nt‘. Price hOs. net Pie»mted hy the Publisher. [To be 
reviewed.] 

Mexieo. 

iteiBo in di^ moderno Mexico ■ Kruincruugen an den x. Internationalon (L'ologen- 
kongritia in Moxiw. Von Mietzo Diener. Wien, etc ; A. Uartlebcn, 1308 [190/ J. 
Sizo 9x0, pp. 112. Map and lIluMiaiion**. Price 3in. Presented by the 
Puhluhet. 

Mexioo— Ethnology. lares. 

I'^tnografla del estado Merida . . . Por Joee Ignacio Imres Segunda edicidn, 
Merida, 1907. Size 7J x 6, pp. 52. 
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Newfeudlaad. 

Newfonodland and its nnlrmlden ways. By J. G. Millais. London : Longmans, 
Green, &Oo., 1907. Siio 10^ x 7, pp. xvi. and 840. Mam and lUwiraiUm. Prfee 


21 1 . net Preeented by Ike Fublisheiv. [To bo reviewed, j 

Nevfbondland, etc. 

The Newfoundland and Labrador pilot, including the Btrait of Belle Isle. 4th edit 
London, 1907. Size 9J x 6, pp. xx. and 818. Index-chart. 

North America. Heaton. 

A scientific gi'Ograpby. IV. North America. By Ellis W. Heaton London : 
Ralph, Holland, & Caj., 1907. Size 74 x 5, pp. 130. 8kfieh-map$ and Diagramt. 
Price If. 6d. net. Praenied by the Ptddiehere. 

United Statee—Bighom Moontaini. National G. Ma^. 18 (1907) ; 855 364. Barton. 

Bighorn Mountains. By N. H. Darton. IfVt/i Map and JUtuirationt. 

United States— Ban Franoisoo. Nineteenth Century {[901) : 220 221 Bavison. 

The San Francisco earthquake of 1906. By Charles Davison. 

United States— Seismology. MoAdie. 


Smithsonian MUcellaneous CollecJiflvs 49 (1907) : No 1721, pp. 24. 

Catalogue of earthquakes on the Pacific Coast, 1897 to IIKKI. By Ah xander G, 
MoAdie. 

Compiled as a oontinuaticn of Prof. Iloldou's Catalogue, issued in 1898. 

United States — Virginia. B. American Q.8. 89 (1907): 285 291. Surfdoe. 

Baoial and Regional Study of the Virginia population. By G. T. Surface. 

United States— Virginia. B. American 0 8. 89 (IW) .897 409. Surface. 

Geographic influence on the coononiic history of Virginia By G, T. Burfooo 


CINTBAL ANB SOUTH AMXBIOA. 

BoUvia. Ann. 0 . 16 (1907): 850 .859. Bersims. 

Le haut plateau de Bolivie Par A Doreims. [Vitti Section aud Illustrations. 

Brasil — Amaicn Oraig. 

Reoolloctions of an ill-fated expedition to the head^^ale^8 <»f the Madeira river in 
Brazil. By Neville B. ( raig. Philadelphia and London - J. P. Lippincott CJo., 
1907. Size 9 x G, pp. 480. Maps and JHusiratioHS. Price IHs. net. Presented by 
the Publishers ['J o be reviewed ] 

Brasil — Ethnology Koeh-Orfinberg 

Sfidamerlkauischo F<‘lgzeiohnung<in. Von Dr. Theodor Kooh-Grlinberg. Berlin. 
Ernst Waamuth, 19(»7 Size 11 x 7, pp. iv. and 92 Map and JUusiratious. 
Preeented by the Publisher. [To be reviewed ] 

Brasil— Historical. Rev. /. HUt e G. Brneileiro 67 (1906): Part i , 243-387. 

Viagens no Brazil. 

Apparently reproductiong of early documents, but printed without any explanation 
or introductory matter. 

Brasil— Fara. La C., B.S.G, Parity 16 (1907) : 19-2C. Bnoke. 

Voyage au campos " de I'Ariramba. Par A. Duoke. 

Brasil — Parana. 

Commissfto Geografloa o Grologica do Estado de B. Paulo. Exploni<;Ilo do Rio 
Pnrand. I. Burra do Rio Tiotd so Rio Paranuhybu. 11. Barra do liio Tieie ao Bio 
Paranapanema. Bfto Paulo, 1907. Size 174 X 18, pp. 24. Maps and lUueUraiUmt. 
Presented by the Commission. 

British Oulana. National 0 . Mag. 18 (1907) : 373 381. Elelprln. 

An improasion of the Guiana Wilderness, liy Prof. Angelo Heilprln. With 
lUustratUms. 

Chile. XUiot. 

Chile : ite history and development, natural features, produc^ oommoroe, and pre- 
sent conditions. By G. F. Scott Elliot; with an introduction by Martin Hume. 
lx)udoD : T. Fisher Unwin, 1907. Size 9 x G, pp. xxviii. and 364. lUustra^ 

iittnSf and Diagrams. Price lOs, Od. net. Presentedby the Publisher. (4^ review, 
a»(e, p. 96.] 
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OIOOBifHIOAL LITIBATDBB OF TM MONTH. 


OotombU-mnologr Pittl,r d. Fttreg*. 

Ethnomphic ImguUtio notes on the Paez Indiana of Tierm Adentro, Cauoa, 
Colombia. By Henry Pittier do Fibrega. (From the Memoirs of the American 
AnthrMl^toalAs^Of'iaOon, vol. 1, No. 5.) Lanonater, Pa., 1907. 8izo 10 x C4, 
pp. 801-856. Map and Illwtratiom. Precenled hy the Author. * 

The Paez Indians inhabit a portion of the Central Cordillera in about 3® N. 


B. American G.S. 80 (1907) : 257-268. Femow. 

Tho High Sierra Haestra. By B. E. Fomow. With Map. 

SenadOT— Geodesy. C.Ii.A. 8c. Varh 145 (19(i7) : 866-370. Poincare. 

Rapport pr^s^nte au nom do la Commission chargee du controle Briontifiqno des 
op(?ratlons scientiAques de TEquateur. Por H. Poincare. 


Garland. 

Peru in 1906; Mith a brief historienl and geographical aktiih. By Alexander 
Garland, translated by George IL Gepp. Lima, 1907. ftizo l.'ij x 10, pp. 304. 
Mapt and Jlluetrationii. rretfented by the Author. [See p. 97, anO ] 

Pern— Language. Markham. 

Vocabularies of the general language of the Incas of Peru, or Runa Simi (cnlled 
Quichua by tho Spanish grammarians). By Sir Clements Markl am. London, 
Ballantynu & Co., 1907. Size GJ x 4J, pp 252. Preetnied by the Author. 

These voraboiarios “ consist of carefully select* *1 words, and are intended to be useful 
to . . . Knglish-s^akitig residents in Peru, lo travolltrs, end also to students of history 
and philology.” They ombod) Sir Clements Markham’s previous contributions to the 
subject, during a period ol over forty years. 


loath America. Delsbeeque. 

A travers I’Amerique du Bud. Par J Thdebecoue. Deuxifeme edition. Paris : 
Librarie Plon, 1907. Size 7^ X 4L pp- viii. aud 318. Maps ami lUuttratiune. 
Presented by the Author. 

A vivid narrative of a journey made in 1904-5, from Lima to Para, via tho 
Pachitea, Ucayali, and Amazon. 


West Indies — Jamaica. Price. 

Tho Agricultural Conference, 1907 ; and the Kingston disaster. Being a record of 
events in connection with the voyage of tho S.8. Port Kingston from Barbados 
to Jamaica and hack in January, 1907 Compiled by A. B. Price, 1907. Size 
8 X 5, pp 120. Illustrations. Price U. 

Weet Indies— Jamaica. ScoUith 0. Mag. 23 (1907): 535-543. Brown. 

The Jamaica earthquake. By Prof Charles W. Brown. 

West Indies — Jamaica. B. Enginetre J. 6 (1907) : 213-217. Garden and Goldney, 
Notes on the Jamaica earthquake, January 11, 1907, By Captain A. D. Carden 
and Captain G. T. B. Goldney. With Illustrations. 

Westlndies— Santa Cruz. Qun* 

The building of au island, being a sketch of tho geological structure of tho Danish 
West Indian island of St. Croix, or Santa Cruz. By John T. Quin. Published by 
the Author in Christinnstod, St. Croix, 1907. Hizo 11^ X 8^, pp. >iii. and 106. 
Maps, Sections, and Illustrations. PrteenUd by the Author. 


ATFBTBALA81A AMD PAOIFIO ISLAMI>8. 

Australasia. Macdonald. 

In tho land of pearl and gold : a pioneePs wanderings in the backblocka and 
pearling grounds of Australia and New Guinea. By Alexander Macdonald. 
London : Blaoklo & Son, 1907. Size 9 X 5|, pj*. xii and 318. Illustrations. Price 
10*. 6d. net. Presented hy the Publisher §. 

Australasia. Gregory. 

Stanford*! Compendinin of Geography and 'I'ravol (new issue), Australasia. 
Vol. 1, Australia and New Zealand. By Dr. J. W. Gregory. 2nd edition. 
lH)ndon: E. Stanford, 1907. Size 8 x 5,pp. xxiv. and 658. Maps and Illustratione. 
Price 15f. Presented by the Puhlishtr. [To be reviewed.] 

Paoiflo Islands. Grimshaw. 

In the strange South Bees. By Beatiico Grimshaw. London: Hutchinson A Co., 
1907. ' Size 0 X 5L pp x. and 882. lUustratiof s. Prioe Bin. net. PreeenUd by the 
PuWehers, 
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POULB BieXOFI. 

AroUo* National 0. Mag. It (1907): 446-450. 

Nearest the Pole. By Coramandor Robert £. Peary. 

Arotio— Bsploration. Gordon. 

Round about t)»e Nnrih Pole. By W. J. Gordon. Pondon : John Miirmy, I1K)7. 
Bice 0 X C, pp xii. and *204. Maps anti Jllu*tratioit§. Prior liji. nrt. Vrrnmtnl 
by the VuhUtthrr. 

Moat of the illuatmtione are worwlouta by Kdward Wliympor. 

Arotio— Ziegler Expedition. PlemiBg. 

Tlie Zie^rler Polar Expedition, lOOO-lOO.'l : Anthony Fiala, ( 'ommander. Boienliflc 
reaiilU, obtained under tho direction of William .1 Petcm. bAliteil by John A. 
Fleming'. Washington, PM)7. Size ll( x 94. pp. x. and b:U). Jfapa, JUne- 

tralionti, awl Dingrtimn. Preeenied hy the FMntr »»/ William Zirghr. 

Graanland— Area. Medde1r1$er om Ort/tnlaml 121-P28. Prytt. 

Om Gr0nland8 Areal Beregninger, udfarte itsa dot af Kommiasionen i 19f>6 
udgiono Kaart i Maab^lokken 1 : ‘2,000.000. Af H. Prytz. With Map. 

Bee note in vol, 80, p. .'>07. 

KATHIKATIOAI. GBOGBAPHT. 

Mathematical Geography. Johnson. 

Mathematical gt'Ograpby. By Willis E. .Johnson. Now York, ete ■ American 
Book (Jo., (1907]. Bizo 7^ X 5, pp. 386. Maps anti JUudruiiouH. Prirr $1. Pre- 
itenied hy the Publishers. 


PHT8I0AL Aim BIOLOGICAL GS0GBAPB7. 


Climatology. BeiirSjf zur Get>phy${h $ (1^1): riSh~V)02. tpitaler. 

Die jihrlichen und perifKliseben Anderungen der Wnrmeverteiliing aiif der 
ErdoMrfliielie und die Kiszeiten Von Prof. I)r Rudolf Bpitaler 

Geophysies. gee. 

On the temperature, soculnr c/xding and contraction of tho Earilt, and on the 
theory of earthquakes held by the ancients. By T. .1. J. Bee. (Reprinted from 
Proceedings of ihr American i'Uilomphical i^oeiety, vel. 46, 1907 ) [Philodolphui, 
Pa., 1907. J Bize 9J x C^, pp 191-*299 IHagrain*. Presented laj the Author. 


Gsophjsios — Boil-temperatures. Pritrdgf zur Oettphysik ^ (1907) : 4\f9~5CA. Xtlh]. 
Der jkhrlicbe (iang dor Bodciitemporatar in verschiodenen Klimuten. Von 
Wilhelm KUhl. With Diagrams. 

GraTlty. Piv. a Italiana 14(1997); 361-969. Costanii. 

Abbozao d*ima carte dellc isoanomalo della gravitk nel)' Kiiropa cenlmle e nel 
Giappone meridionale. Por Ginlio (kwtanzi. With Maps. 

Xatsorology. Eepvnrth. 

Notes on maritime meteorology By M W. (’nmi»b4dl Hmiworth. 1/ondon : (i. 
Philip A Bon, 1997. Bize 8^ x i'lj, pp. viii und 99 Charts awl Diagrams. 
Price 2i. 6<i. net. Presented hy the Puhlishrrs 

Meteorology —Instmmonts , 

Quarterly J.fl. Mei&trologieal S 38(1997). 2C.’‘> ‘274. 

The best form of rain-gauge, with notes on other forms By Dr. II. R. Mill. 
niuitrations and Diagrams. 


Oetanogra^y 


—Arotio Ocean. 


\tm. Imp. Russian 0.8 ; Otmeral O 48 (BM>6): pp. xii. and 1510, 


KnipoTieh 


Grundzilp der Hydrologie des ouropaischeii KismocTes. Von N. M, Knipowitoch. 
[lu Knssian ; German 


Oooanography— Cnrrents, Oahrki. 

Ccmeil Perm, Explor, Mer ; Pull, eirconstuwe. No. 40 (1907): pp. Ig. 

Mean velocity of the Atlantic onrronts running north of Bcotland and through the 
English (Jhannel. By Johan Gehrke. With Bhetrh-map and Bectirms. 
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GKOGRAPHIOAL LITERATURE OP THE MONTH. 


Oona€il Perm, E»plor. M€t ; PuW. dreomtanaey No. fJO (1907) : pp. 8. 

BotM romarkB about tlio currente in tho North Soa and adjacent waters. By 
Martin Kzindaon. ^ 


OeMmoffrapliy— Rorth Atlintie. Meckixig. 

Ann, Ilydroijraphie 86 (1907): 348 -.355, 390-409. 

Dio Trelboisersohoinungen bei Ncufnndland in ihrer Abhan^jgkeit von Witter- 
iingsverfaiiltiiisBon. \on Dr. 1^. Mecking. W ith Charity and Dingramn. 

Notiood in the M()nthly Iveoord (toI. 30, p. (;oi). 

OoaoBOgrmphy— Padflo. Aun, TlydrographieZb (VM)7): Sohott. 

fltrombeobftohtungen I.N.M.S Edi in wi‘bilioh« n Htillen Ozran Von Prof. Dr 
Gerhard Bchott. W ith Map. 

Oceanography— Ralisf. Rioohicri. 

T*er la clBcaiflcazione c <lGnonnnii/.ione itiorfngrafica iloi fondi i^otiotnarini. Di 
G. Itiochiori. (VI ConKresao Geografleo Italumo, Vnueziu, 2W-‘M Maggio, 1907. 
Bezione I., Tcma ix.) Venc'zia, lOo? Size 9J x (‘4, pp. 10. 

Fhyciool Oeography. Snpan. 

GrnndzUge dor physiaohon h>dkundo. Von. Prof. D Alexander Rnpau. Vlerte 
, . . Anfluge. Leipzig: Veit vV O., 1;M)8 fl9<>7] Sizr 0 x G, pp. x. and 1)36. Map$, 
HMuiratirptuf, and Eingrninn. Vrwenied hy Aulhipr. [To bo reviewed.] 

Physical Geography. Salisbury. 

Phyii)praphy. By UoUin D, KaliRhury, l.ondon: John Murray, 1907. Size 
^ PP *^70. Muj)*, lUuitrntionH, and Diagrams. Pride 2D. net. 

Priseni^ by the Puhlishei. ("To bo reviewed.] 

Phytegeography. /. Mnudietier <i.S. 23 (1907) : 28-42. Russell. 

The relation l>etncien tho geographical position and thcj productiNO capacity of 
land. By Dr. Ed>^ard J RuhsoU, B7</* Ulustrations and Diigrams. 

Rlyer- terraces. Mhh.G Ges H Vew 60 (I9i)7) • 38-10. ftohoRer- 

UoIkt don Ziisarotnonhung (hT altou Flusstorrasseu mit dan Seliwaukuugon doe 
Moero8ijdog<ds. N on Dr Fruuz Xavier Selmffer 

Sodimentation. J 16 (1907; . 238-2.'>'‘ Mead. 

Ueilistribution of olomonts in tl»e formation of sedimeniury rocks. By Warren 
J. Mead. With Diagtam^. 

Seismology. It. Imp. Eartlujuahe Intestigniion Cvm. 1 (1907): 7.'» 113. Omori. 
Notes on tlie \ a4>araiHo and Aleutian earthquakes of August 17, 1900. By 
Dr. F. Omori. W7<6 Map* and Diagram*. 

Seismology. (7 /. 13 ( 1 907 ) 142 1 5.3. Sapper. 

Dio geographisoho N (Tbreitung dor Erdbebon. Von K. Sapixjr. 

Speleology, Jeonnal and Raoodtsa. 

Biospdologioa. II. ^Inumdrul ion d»^ grottes visitecs, 1994-1906 (I”* scrie) Par 
It. Jeanned et E G. RacoMtza. {An^ire* de /.oologie erjt^rimentale et a^uA-ale, 

I V" Boric, Torur vi., No. 8.) Pane, 1997. Sizo 9J x 0, pp. 489-536. Presented 
hy the Authors. 

Speleology. RoooTitsa. 

iCsaai eur lee problfcmoa bioep^ologiques. Par Emile G. RaooNitza (Archives 
de SioiAogie etjt^dmentale et g^n^tale. IV*’ Scrie, Tome vi , No, 7 ) Paris, 1907 
Size 9J X 6, pp. 871-488. Presented hy the Author. 

Terrestrial Magnetiim. ' Bauer. 

ItfKjent regnlts of tt rrootriul magnetic observations. By L. A. Bauer. (Reprinted 
from the TeehnolMv Quarterly, vol 20, No. 2 Junv, 11H)7 ) Bizo 10| X 7, pp. 
'79-186 Jldapsf Diagram, and IVustnttion. 

Torrestriol Magnetism. Bauer. 

Report of the Deportment of Keseareh in Terrestruil MagnotiBm. By L. A. 
Hauer. (Extractou from the Fifth Year-book of tho Cameme Institute of Wash- 
''*l?ton.) Withington, 1907. Size 10 x 7^, pp 236-242. Illustrotions. 

'Plicse two iMipers include accounts of tho magnetic Burvoy ol the Galilee in the 
• aei/ic (Juumalf yol. 87, p. 92 ; 8S, p. 184 ; 30 p. 664). 
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GSOGRAPHIOAL UTSBATURB OP THB MONTB. 


YoIoaimm. Glnbm 91 (1907) : 277 280, 808-305. Xntbtl. 

Tbeoricn dos VulkanismuB Ein Bundbliok nnf ultoro nnd nouon^ liohren. Von 
Walthor Tdii Kiicbol. 

ABTHBOPOOEOeBAPST ABB HUTOBXOAL GIO0BAPET. 

Anthropology^Onltare. llUot. 

The romanoo of Savage Life. Dcachbing the life of primitiyo man, hia ouatoms, 
ooc^ationa, language, beliefs, arts, oraft^ adventurea, games, sports, etc., etc. By 
G. F. Scott Elliott. London : Seeley & Co., 1908 [1907]. Siac 8x5, pp. 884. 
lllu$tration9. VrtMnied hy the Author. 

Political Geography— Frontiers. Onnon. 

The Ronianea lecture, 1907. Frontiers. By the Right Hon. Lord Canon of 
Kedlealon. Oxford; Clarendon I'resa, 1907. Size 9 X C, pp. 58. Frier 2a, net. 
Freeenied by the PublMierg. 

BIOGEAPST. 

Amondaen. Terrertricd Mcujnrttim 12 (1007) : 3<5. — — 

Sketch of life nnd work of Roald .\mnnd.sen. 

Bnchan. ScoHuh G. Mig. 83 (19U7) ; 427-431 Bill- 

Dr. Alexander Buchan. By Dr. Hugh Robert Mill. 

XcLonghlin. Hehaan. 

Dr. John McLoughlin, the father of Oregon. By Frederick V. llolronn. Cleve- 
land : The A. H. Clark Co., 1907. Size 9* x C, pp. 302. Fortniitg. Price $2.50. 
The Bubjeot of thia memoir played an important part in the early (Jpcning up of 
Oregon. 

GEHEBAL. 

British Empira Paton. 

Handbooks on British C<doniefl, 1907. Compiled by Walter Paton lx)ndon : 
Emigrants* Information Office, 1907 Size SJ x 5. pp [764 1 Mope. Price 2§. 
Preeenled by the Emigrant^' Information (>Jioe. 

British Empire. Knight. 

Over-sea Britain. A de8cri{)tive record of the geograidiy, the historical, ethno- 
logical, and political development, .ind the economic resonrws of the Empire. By 
E. F. Knight (Vol, 1) The nearer Empire: The Mctliterranean, British Africa, 
and British America. IvOiidon : J. Murray, 1907. Size 9 x pp. xii. and 324. 
Map$. Price 0« net. Preeenlefl by the Publuher. [8«'0 notice on p. 100, anfr.] 

British Museum. 

The history of the collections contained in the Natural History Departments of the 
British Bluscum. Vol 2. Lon<lou, 1906. Size 9 x pp. 782. Pregented by 
the Britirh Mugcum {Naturot Hintory). 

Bdueational. HalUn. 

LVnseigncment de la gcograpluc k ri^niNcrsite do Lif^ge. Par Joifeph Halkin. 
(Travaux da Heminaire de Gcographie de I'Universite ile Liego, F'ascioule vi.) 
Liege, 1907. Size 9 x 6, pp 40. 

Geologieal Society. Woodward. 

The history of the Geologieal S<Kjiety of lyondon. By Horaeo B. Woodward. 
London : Geological Society, 1907. Size 9 x 5^, pp. xx. and 3Jt6. Portraitg and 
JUttetraHong. Presented by the Author. [To b<i reviewed J 

Index. 

The annual Index to tlie Times, 19(»6. London Times Office, [1907]. Bise 
10 X 6, pp. 892. 

Lerant. Margolionth. 

Cairo, Jemsalom, and Damasoas : three chief cities of the Egyptian Sultans. By 
D. B. Margoliouth. London; Chatto & Windus, 1907. Bize9| x 6|, pp. xvi. 
and 302. lUuetratiom. Price 20«. net. Presented by the Publisherg. 

Metric System. 

A Bill to render compulsory the use of the system of weights and messnres 
commonly known os the Metric System. London, 1907. Size 13J x fij, pp. 6. 

Metrie System. 

British r. Metric weights and measures. Kepoits of the ^uufertnoe of 
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Represoniatiyefl of the Cottrm and allied Trader, and of tbo l^arliamentary Debate 
on the Weights and Moasares (Metric Systoin) Dill, liondon and MoncheBter, 
[1907]. Bia© 7x5, pp. iv. and 62. Map 

Haturo-stndy. Corey. 

The mammoth huntore. Dy Alfred £. Carey. London : Greening & Co., 1907. 
Size 8x5, pp. xii. and Ii06. lllwtrations. iVtoB Ob. Presented by the Author, 

Plaoe-Kamei. 

Third mport of the United States Board on geographic namoB, 1890-1906. Wash- 
ington, 1907. Size 9x6, pp. 182. 

Kmb^ies all the decisions of the Board from 1890 to 1906. Vmong forms adopted 
art*. Itin-kiu ; Rainier (not Tacoma); Everest (not Caurisanktir); Foochow (not 
Fuebau, yet we find “ Fukien” on the next pug< j. Meares’ name “('ai)c Disappoint-* 
ment” is retainwl for tlio oaix* at the Columbia river, but Lht* Iflte of bis voyage and 
tlie ship in which it was inado are wrongly given 

Plant-diftribation. Guppy, 

Plant-distribution from an old Htandpoint. By II. B. Guppy. Size 81 x 5^, pp. 34. 

I ‘relented hy the Author 


NEW HAPS. 

By B. ▲. B1UQYB8, Map Caroior, R.Oi.8. 

W»OPP. ^ ^ , 

Aaitria-Enngary. 

Artaria’s Eisenbahnkarte von Osterreiob-Ungam mit 

Viort- NcuUnrboituns, Tiii. AuflaKe. Boale 1 : r.(»,000 or 1 inch to 7^8 jtot. mile.. 
Vienna : Artaria & Co , [1907]. rrtce 2.20 /;/•. I ret^ented hy the 1 uUtsher. 

British lilas. Boyol Conuniision for Canals and Waterways. 

Map of the canal syalems and navigable rivers of England and 
I : ttHa,fi()0 or 1 moll to 10 ital. milct 2 f**®^*^”'*!*®^ 
river, in the culcliinent liMins ..f Ktiglend an.l Wales, Seale 1 . 

' 10 .tat mile. 2 slieet..— Map of the oanal sy-^lems and navigable river, of Boot 
land s“.lo i : or 1 iioh to 10 atat. mileB.-Mu,. of the "®«: 

towns, as well as the coiinties, the (ifflee to accompany the report of 

Imve been .iieoially prepared at ‘’*® ‘ ^ On the map ef ^Siigland showing 
:?e.r 'r?i.rgir for* vari««. distrieu, the 

luthority for tho iioooHMiry mformiitum being Dr. H. 11. m i . 0,4,^,, Inmy 

™bllw the l>irmiU».Q««.l of th. Ordimnoe Snrvv, Soathmnpton. 
from December 1 to 81, 1907. 

1 inoh (third edition) .. 

in ouUbm. 101 111. 140. }f • r "iMuk 836, 352. Is. «eh 

With hills in brown or black, 101, lU, > 

.™.a. -tn ...0. "S' i-”'« " 

Mlineti. Bristol. Priceton paper, }»., fnwi -’flat in sheets 1 2, 3, 4,5, 

l^arge-theatserieijprin^inoo^^.foWo^'^^^J^ g*.; mounted in 

7, 8, 9, 94, 122. Priot, on paper. Is. W - , mouwcu 
BsoMotis, 2t. e<L eaeh. 
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NEW MAPS. 


S-iaah — County Mapo : — 

OumrtlMnfhiro (First Bevibion), 39 vm.^ o.w., 4r) 8.W., 47 8.W., 4H m.w., n.b. Ooni- 
wall (First BevUion) (13 n.b. and 14 H.w.X 14 aw., a.i., 19 v.i.,20 n.w., b.i.,82 8.W., 

aa. , 39 N.Av., 40 N.S., r>0 8 .b., 52 m.w. Boroaihiro (First Bevision), 111 129 a.a. 

Kent (Sooond RovisiooX 4H n.w., s.w. (58 n.b. TiSa n.w.). Liaeolnehlre (First Bo- 
visiou), 18 N.W., 8.W., 8.B , 70 N.w„ B.W PMsbrokeehire (First Beviiion)t 6 s.w., 

11 N.B., 18 N.E., 29 N.W., N.B,, 36 8.W. Torkddro (First Eeviaion of 1891 Surrey), 
23H B.W., 248 N.B., B.B., 249 s.w , s.e., 259 n.k., 260 b e., 2G1 n.b., 262 n w., 266 N.w., 
278 B.E. Is. soefc. 

M-ineh— Ocmnty Mapa 

Cornwall (First Bevision), LXI. 9, 10. 13. 14, 15 ; LXIa. 16 ; LXII. 2, 3. 7, 10, 11 ; 

. LXIV. 14: LXVIII. 2 ; LXX. 6, 7, 8. 10. 11. 12, 14, 15, 16; LXXI. 4. 12; LXXVI. 

4, 7, 8. 11, 12. 14, 15: LXXVII. 1, 5. 9. (11 and 16). l.'J, 14 (16 and 11); LXXX. 

2. 3, 4; LXXXI. 1. Font (Second Bevidon), XXXIV. 5, 9. 13; XLIV.4; XLV. 1 ; 
LXIV. G, 9,10, 12, 13, IG; LX V. 9 . LXXI. 2. 3. 4. G. 7. 10. 1 1 . LXXII. 1 . 2. :i, 4. 5, 6, 
7.8, 9, 10, 11, 12. 14, l.s 16. LXXX. 2, 3, 4. G, 7, 8. 10, 11. 12: LXXXI. 
Laaoashirs (First Bevision of 1891 Surrey), Cll. 7. CVll. 9, 10, 11, 13, 14, 

l. V linoolnshirt (First Bovision), V. 4. 8. 11 : VI. 1, 7 . XHI. 7, 8, II : XIV. 9, 
13. 14. 8«. eaoh. V. 6. In. Gd. Norfolk (First Uovisinw). LXIII. .3, 7. 8, 10, 11. 
12, 14, 15, 16; LXIV, 1, 5. Ptmbrokesliiro (First Rovisimi), IV. 5, IS, 14: V. Ts 
C, 9, 10. 14 : IX. 1, 2. 1, 1 1 ; X. I. 2, .5. G; XXI. 2, 5, 6, 11, 12, 15. 16; XXVL 
(4 and 8), 8, 12 ; XXVIL 8. Yorkshire (First Berision of 1891 Survey), CCXX. H . 
CCXXI. 1, 2, 4, .5, 8,9, 12, 13. 14, 16,16; COXXXII. .''..9, 10,11,12,13, U, 15, 16. 
CCXXXllI. 7, 9, 10, 13, 14 ; CCXXXV. 10. 12, 13. :is. mch. 

(E. Stanford^ London Agent.) 

Borope — Oontral. K. Preusischs liasdestnfnshme 

Topograph isoben Spociulkarto von Mittel-Karopa. IJoriuie^'o;j:ebon von dor karto- 
graphisonen Abtheilung der Konigl. Freussit'cln n Landrsaiifnabino. bitaU* 

1 : 200,000 or 1 inch to 31 atat. uiiIoh. Shoots: 299, l)(»rdrrrl»t ; 301, Wosel : 328, 
Ghent; 380, Miinohen-Gladlsich, Borlin K. ProliBsicho l.sndesaufniihrno, 1907. 
i’fies 1 00m. each $hw>i. 

Snropo— Central. Earsnstsin and Liabonow 

Baven8tein-Lioben<»w’s Speoiul- Bud- und Aiitnmolniokarto von MiiteLEuropa. 
Scale 1 ' 300,000 or 1 inch to i 7 slat, uiiles. Sheets 108, Sunok; 122, Kaaobau , 
136, Miskoioz ; 150, Dehroczon , 100, Graz; IGl, St«4Damang« r : 168, Kroskemet; 
164, Csubs. Fraukfiirt-anj-Miiin Liidaig Bavenstein, [1907J. 

France. Kinistre ds rintorionr, Paris 

Carte do la France dreSHce par ordro du Miinstro de I’lnteritur. Scale 1 : 100,000 
or 1 inch to 16 slut. mile. She<‘ts ni. 17, I’ont-rAblx' , xii 11, Le HAvr© (8U«1) : 
xiii.-13, Laiglc; xiii. 14, Marlagix- , xiii. 37, Hagni'ro-dc-Luchon ; xv.-12, l^es 
Aiidelya; win 20, l.a (diurite. \x 29, Le Monusticr; xxiv. 23, St. Clande : 
xxri.-24, Vullorciuc. Taris . MinisG-re de Tlntericnr, SerMoe ViclnHl, 1007, 
Priee 0.80 fr. each nhiet. 

Oroeoo. Marias. 

Karte des Hundes zwiichen Leukus und Akurnunien. Ueducktion naoh der .\uf- 
nahme vou Hauptmann v. 51ariM*H im Marx u April 1905 Scale 1 ; 50,000 or I '3 
inch to I slat. mile. Pelermtinw Alilteilungeny Julirgang 1907, Tufel 20. Oolhu : 
Justus Perthes, 1907. by the Piilihher 

A9UL 

Java. Topographisehs Inriohting, The Bagno 

Topographischc Kaart der BesideDtie SiN nikarta. Soule I 100,000 or I inch to PC 
stat. mile. 6 sheits. The Huguc: TofrographiHcho Inrichting, 1906. 

The 1894 edition of tins mup with the tramways rovisi-d to 1906, 

AFBXOft. 

Africa. Topographical Beetion, Ooneral itaK 

Map of Afrioft. (’-ompiled m the 'ropographieul Section, General Htufl. Scale 
I ; 250,000 or 1 inch to 3-9 slat, niilos. Sheets: Soniuliliin<l, 68- G, Biyo Kuboha; 
68-H, Harag Jid; 68-1, Bulbar, 68 M, Ilurrur; 68-N, Jifar Medir; 68-0, 
Adadleh. Loudon: 3'opograpbical Section, General Staff, War Office, 1907. 
J^riae is. 6d. each Vrtmtnied by the Dir^or of Military OperfUiem*. 

Angola. Griffiths A Co 

lienguella Bailway. Plan showing railway from Lobito bay to 750 kHometros, 
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Boale 1 ; 400,000 or 1 inch to o a sUt. milea. London : Qrifflthe & Co,, T 10071. Pre- 
•mAd by the VuhHsher. *- ^ 

A blaok><i]id'whito lithograph of a traverse along the line of the proposed railway 
from Loblto bay, near Benguela, iutf» tho interior for a distance of 750 kilometres (466 
milee). Tho line to be followed by tho railway is shown as well as the country for 
about 10 miles on either side. 

SfTPt. flnrTey Department, Oairo. 

Topographical map of Fayum Province, Scab' 1 ; 10,000 or 6'3 inches to 1 stat. 
mile. Bheets: s.w. 12-1, 12 -6, 12 and 1:1-3, i;J-2, i:^ 4, 14-2, 14-3, 14-4, 14-5, 14-^ 
15-2, 15-3, 15-4, 15-5, I.")-?. Cairo ; Survey Department, 1007. Presented by 
tfie JJireetor-Genera/t Survey ])<paiimiU, Cairo. 

Moroooo. Larrai. 

Carte do reconnaissance duMuroe, ct dessincotj par Ic Oapitaiuo N. Larras, 

1H98-1U06. Scale 1: 250,000 or 1 inch to :{'0 stat. miles. Sheets; Casablanca, 
iSati'Marrakooh. Paris . Henry Parrere, [1907] 

These are the first two sheets of a now large-Bcule map of parts of western and 
central Moroooo, oompiled chiotly from surveys and skotchos by Captain N. Larras. 
There will be altogether seven sheets, whu-h arc to include all the more important 
disirioU of the country. I'lie map is printed in colours, relief being shown by 
horizontal form lines in brown, at approximating intorvuls of 50 metres. On the 
present sheets are inset plans of ('asublanca and Bali, on the scale of 1 : 10,000. 

South Africa. ' South Africa.* 

The railway map of Boutli Afrie.i. Scale . 1 . I,(M)0,()00 or 1 incli to 63 ] stat. miles. 
/iOndon : Offices of Aj'neu, 1907 

, This railway map, which has k-en revised to date, is published as a supplement to 
the numlicr of t^th Afi tea for Novcmlwr 23, 1907. 


AMXBIOA. 

Ohlle. Boloha and Bertrand. 

Nuovd mapn de Chile. Furmado con urreglo a los datos oticialcs mas recientes i 
lot Ultimos levantamientos ofcctuados por las ('oroisiones doLimites. Por Nioanor 
Ilolufia lievitado i aprobado por el injcniero Br. Alejandro Bertrand, Jefe de la 
Ofloina Demarcadora do Limites. Beale I 2.000, (K)() or :tP6 stat. miles to an inch. 
Santiago. Carlos Tornero, 1904. 

omit. Direooion de Obrai Fnblicas, Santiago, 

('arta jeogrdlioa y miucra dc los 31^ 30' a 33® 10' de Lut- Bur. quo oomprende la 
Proviuoia du Aeoncogun y parte de las de Coquimbo, Valparaiso y Santiago. 

I .. r^rCi> lu MAnoirin .TAnormfioA V Mioos de la DiTccoion de 


la QC AOOUCOgUU > UBil w ^ p-. 

ida y oonstruiw por la Hocoiori de Jeogrutioa y Minas de la Dweocion de 
Obros PUblieas. I'ublioodo bajo la direccion del Br. dose del C, Fuenzalida. 


1 .evaBtada 


Scale 1 . ToO^OO or™ineb to 1 6 stat. mile. 6 sbeeta Santiago : Direccion de 
Obraa Publioas, 1905. 

This map marks a decided advance in the cartography of Chile. It includes thr 
whole of the country from the ooast-lino to th<' eastern boundary lying between the 
parallels of 31° 30^ and 33° 10' S hit, and thus embraces Valparaiso and the line 
of the traus'Andine railway, as well as the peak of Aconcagua. Belief is shown by 
contour-linos in brown at lOU-metro intervals, the nOO-metro contours being difl- 
UnKuishod by a dotted line, and the lOOO-mclre by a thick line, which arrangment 
greatly assists the eye lu following the lines. Tlieso Ciiutours can only bo considered 
as approximately correct in mau> pUoes, but they servo well to &|ve a gcK)d generid 
idea of tho relative heights of land In addition to the contours, absolute aro 

shown in black figures. Water is shown in bluc,aud boundaries red. Useful informa- 
tion oonoeming Ideation of minerals is given on the map by various 
ultogother tb© map U a most creditable produoUon. In the Audine 
of tL recant Boundary Commission have formed a good 
f < aturea. The height of tho peak of Aconcagua is gi ven as 7004 
l.ul itmay be pointed out tSTat by the latest trigonometrical determination of Fr. 
Huhrader it ii 22,81^ feet. 

cm, OAeiae de Limitei, BeatUge. 

Comlelon Chilen. de Limltee. Sede 1 ; 2.W.0«« w 1 laoh U, 3 « >tat. 
ttheeU: Ateoam^ Santiago: OHoina dc Limitoe, 1907. Prt$entt(l liy Qfieina 

' riiH^eal with the northen. -motion cf the 

include tho region bordoriug on tho Atacama desert botwoon 27 and 29 ». lai. 
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and 63° and 70° 50' W. lon^. In addition to the topocraphioal ■heeta, there are, aa 
before, akeleton sheeta showing the lines of trarerses and tnangulation. 

United States. H.S. Oeologloal Surrey. 

Geologic atlas of the United States. Scale 1 : 125,000 or 1 inch to to 1*9 stat. mile. 
Folios: 141, Bald mountain^ Drayton, Wyoming ; Cloud peak — Fort McKinney, 
Wyoming; Nantahala, North CMolina — Tennoesoe; Amity, Ponnsylrania ; Lan- 
caster — Minoral Point, Wisconsin — Iowa — Illinois; Rogersville, Fennsylvaniu ; 
Pisgali, North Carolina — South Carolina; Joplin district, Missouri — Kansas; 
Penobscot bay, Maine; DovU’s Tower, Wyoming. Washington: Department of 
the Interior, U.8. Goologiwil Survey, 19(H>-07. Price 25 eeni§. eaoh folio. Pre- 
sented by the United Statee Geological Survey. 

AUSTEALASIA. 

Queensland. Ball. 

Copper-mining distric t of C loncurry, Nortb-Westem Queensland. Based on 
Queensland 4-mile map issued by Department of Public Lands, and showing 
fret holds and mineral lenses. (Compiled from official and other sources, under the 
supervision of 1. C Ball, ii k , Assistant Government Geologist. Beale 1 : 380,160 
or 1 inch to 6 miles. Brisbane . Queensland Geological Survey, 1907. 

POLAE EBGIONB. 

South Osorgia. BUelasko. 

JCarte diT Cumberland Bay (Sud-Gcorgien). Von A. Szielasko. Scab* 1 : 125,tK)0 
or 1 inch to 1'9 slat. mile. /VbTmaans JUittei/urioen, Jahrgang, 1907, Tufel 21. 
Gotha: Justus Portiice, 1907. Presented by the Publisher. 

GEKSEAL. 

World. Freytag. 

G. Prnytag’s Welt-Atlas. DritUs vormehrb Auflngc, Vienna and Leipiig: 

G. Freytag Sc Berndt, 1908 Presented by tlce Publisher. 

A new edition of a small ]>ockct nilus. with atlditions and ixirreotious. The maps 
vary oonsidcrably in merit, and in some, as No. 50, the imperfect registering of the 
colours seriously interferes with their clearness. 

WorlA Hamsworth. 

Harmsworth Atlas and Gazetteer. Parts 30 & 32 London ; The Amalgamated 
Press, Limited, 1907-8 Price Id. eaoh part. 

These parts ccutain the following maps: — Part 30 Ni>s. 8.5 80, Balkan States 
and Asia Minor ( uiduHtiies and oommunicatems), 131'132, Asiatic Hussia ; 148 144, 
Central Africa 15irt . N<»h. H7 n 8. 'J’urkey in Lurope, 181-182, Mexico and 
('entral America 193-191, South America (south). Part 32; Nos. 89-90, Greece, 
Crete, end the Archipelago, HI 112, Lgypt and the Sudan; 163-104, ('entral 
Canada. 

World Bt. Martin and fohradei’. 

Atlas Universel dr Gcugraidiii eonstruit d’apres les sources originales et los 
documents los plus r^cents, carh h, V(/yageH, memoirs, travaux gilodesiaues, etc., 
avoc un texto analvtique. Ouvrago commence par M. Vivien de Saint- Martin et 
continue par Fr. Schrader. Sheet No. 08, Afriquc Australo. Paris: Haobette et 
Cie., 1907. Presented by the Publisher. 

A glance at the letterpress which accompanies this sheet will show that the best 
and most reliable documents have been utilized in the compilation. Like all the other 
sheets of this atlas, the drawing and engraving arc excellent, but it would certainly be 
an improvement in general effect, and render tno names more clearly legible, if the hill 
work could bo printexl in brown instead of black. 

OEAETA 

Admiralty Charts. Hydrographie Departmsnt, Admiralty. 

Charts and Plans published by the Hydrographic Department, Admiralty, daring 
November, 1907. Presented by the Bydrographer, Admiralty. 

New Ohsrts. 

No. IncbM. 

8070 m =: O'O United States, east coast: — Fletchers nook to Merrimac river. 3f. 
3078 m = 7 9 Britisb Golnmbia : — Port Simpson. 8f. 
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Mo. Inobofl. 

8660 m «11‘8 Giilfof AdMi: — Aden harbour. 38. 

7 m Bs 2*9 Gulf of Aden: — Aden harbour and approaches. 4«, 

8666 m =l8'9( coast of Korea:— Fnsan harbour to Chukupen bay. Chu- 
(5*9) kupen bey. Cbukusan po. 3s, 

Charts Oanoellsd. 

Cancelled by. 

7 Gulf of Aden : — Aden and vy . . 

adjacent bays, Aden an- 

ohorage. Aden harbour and approachf a . 

54 Ports and anchorages on 

the east coast of Korea : — ^ u i t i 

Plan of Oheku-pion bay on ^ hukapon bay ou now chart 

this sheet. 

Charts that have reosiyed Important Corrections. 

No. 240, England, south coast :— flainoazi' 2682, England, west coast:— Nash 

rwint to New passage. 1538, Ireland, west coast Foynes harbour. 2049, 
Ireland, south coast;— Kin sale to Woxlord. 2241, Baltic :— Entrance to gulf of 
Finland and northern entrance to the gulf of Riga 2285, Black seu .—Varna, 
Baljlk bay. 238, Africa, north coast : — Suez v*nnal. 330, North Amerioan lakes : — 
Lake and river St. Clair with the Detroit river. 612, North America, east coast 
Little @^^n island to Pemaquid point. 2853, Gulf of Mexioo Mississippi sound 
and Mobile bay. 220, United States, west coast — Point Pinos to Bodega head. 
1^172, Alaska Bering strait. 628, Africa, west coast : —Fernando Po island. 
2404, Singapore main street from Tree island to Butum bay. 2023, Hingapore : — 
Keppel harlxmr. 1199, China, east coast:— Kue shan islands to the Yang tso 
Riang. 1601, China, north-east coast Wusung river. 8412, Tasmania :— Hunter 
assage. 781, Pacific ocean :— North-west sheet. 783, Pacific ocean South-east 
heot. 2460, Pacific ocean : — Eamohatka to Kadiak island, etc. 

(J. D. PotUr, AgeiU,) 

Indian Ocean and Bed Sea. Meteorological Office. 

Monthly meteorological charts of the Indian Ocean nort)i of 15^ S. lat. and Red 
Sea, January, 1908. London : Meteorological Office, 1907. J^rioe ijd. each. Pre- 
sented by the Meieorolcgtcal Office. 

Worth Atlantic and Mediterranean. Meteorological Office. 

Monthly meteorological oharts of the North Atlantic and Mediterranean, January, 
1908. Loudon: Meteorological Office, 1907. Price 6d. each. Presented by ike 
Meicorologioal Office, 

North Atlantic. O.8. Hydrographic Office. 

Pilot ohort of the North Atlantic Ocean, December, 1907. Washington: U.S. 
Hydrographic Office, 1907, Presented by the U.S, Hydrographic Office, 

North Paoiflo. U.S, Hydrographic Office. 

Pilot chart of the North Pacific Ocean, January, 1908. Washington : U.S. Hydro- 
graphic Office, 1907. Presented by the U.S, Hydrographic Office. 


No 

7 

. 3666 


PHOTOOBAFHB. 

Canada. Firth, Holmden, and Jones. 

Thirty-six photographs of North-Western Canada, taken by Messrs. J. F. Firth, 

S. M. Holmden, and H. W. Jones. Fresef^ted by A H. Harrison^ Esq, 

C/olleoted by Mr. Harrison during his recent journey in North-Western Canada, and 
on his return, presented by him to the Society. 

(1) Mr. H. Firth and his wife ; (2) A creek just before the freeze-up, Fort MoPher- 
Hoti ; (8) Gorge in the Davidson range; (4) Indians on the Peels river; {b) Natives 
arriving at Fort McPherson for spring trade; (6) MidnigM Sun seen from Fort 
McPherson ; ('H Hay river post, new buildings by Mr. Mara ; (8) Fort McPherson, 
l )f)kliig aoroca Peels river ; (9 and 10) A lake near Peels river ; (11) The Firth family, 
Fori McPherson ; (12) H.B. Co.'s transport starting for Horswell island from Fort 
MePhorsoo; (18) J. F. Firth and his dogs; (14) H. Firth and his dogs; (15) Wild 
roaea, Fort Simpson; (16) At Fort Simpson, Juno 12, 1905; (17) Wrigley harbour; 
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08) A whftle-boftt being towed op Poeli lifer; (19) Fort Himpooo ; (20) Tbe ^ok of 
Fort SimpooD ; (2n H.B. Co.’g liMmer at Wriflej harbour; (22) Protoftant MMbii 
at Fort Norman : (28) Pelioan rapid, Fort Biuth ; (24) The BamparU above Good 
Hope; (25) An old Indian woman making a tout; (26) The WrOiv takliur wood 
aboud ; (27) Roman Catholio minion at Fort Bimpion ; (28) Indiae family at Fort 
BimpM>n ; (29) Indian oamp, Maokoniie river ; (8(1) The ** ilu^W ** ^(s at a|mhor in 
the Peel* river ; (31) Native* and ** Hoakica ** of Fort MoPhereoii ; (82) ** Huakiea ” on 
the bank of Peels rivor ; (38) The iniiabitaai* of Fort MoPheraon coming out of obnroh ; 
(34) The Miduigkt Sun at Port McPherson ; (35) Fort MoPberson ; (86) The Indian 
poet of Fort MoPheraon. 

Canada. Banmerttiaa. 

Fifty-seven pltoiograph* of the Athabasca river, ('anada, taken by OoQ&t Von 

Uammeretoin. Premmtsd by A. U llarrimm^ 

These photographs were brought home by Mr. A. 11. Uarrison on his retnna from hi* 
reoent surveying expedition in the iieighboiirho«)d of the della of the Maokenaiu. They 
are representative of the mode of life and scenery in this part of North-West Canada. 

(1-24) Views on the Athaliasoa river; (25) l^oado on Athabasca river; (26) 
Making portage, Athabasca river ; (27) A Peterborongh canoe on the Athabasca river ; 
(28) BmPs crow, Athabusoa river; (29 and 80) Skow on Athabasou ri\er; (81) Track- 
ing up-streHm ; (32 and 33) Fort Chipewyan; (81) Fort McM array ; (35) Camp at 
Fort McMurray; (36) Police* wa^on on the trail; (37) The MidnigU Stm on the 
Athabasca river; (^(8) Cree Indian coming in with meat; (39) Lake Aihalwsoa, 
trading-post; (40) Rapids, Slave river; (41 43) Halt plains, (44-54) Boring for oil, 
Athabasca river ; (55) Machinery on the ^nk of the Athubiuica river; (53) AtbabasOti 
landing, putting maonlnery on board Skow; (.57) Taking machinery ashore, Atba* 
baaca nver. 


Oaaada. Haniaon 

Eighty-two photograplis of North* Wcat Cauadn, taken h> A H. Harrison, Baq 

X905-7. PreMerUea by A. 11. IfarrUon, K*q. 

Mr. Harrison’s journey and explorations, dunag whiclt tUeS4< photographs were 
taken, were described by him at u recent meeting of thin Hoolety. Ilia lengthy stay at 
the delta of thi* Mac kenzie gave him cxcK^ptional opportunities for photography in 
addition to his survi^ work, and lhos<, he full) availed himself of, as will be seen from 
the following list The oiroumntanoes under which the views were taken were at times 
anything bot favourable, and tlie results are quite as good as might be expected; in 
fact, some of the views are remarkably clear, and as lantem-slidee were most efleoUve, 
as those who attended his h*cture will remember 

(1-4) Whaling oaptains, (5-7) Whaling crows, (8) Feeding dog* on board ship, 
(9) Summer scene, Hersohel island; (10-15) Hhiji* froaen in, Henohel island; (IQ 
and 17) Eskimo camp; (18^20) Eskimo camp in the mountains; (21) Eskimo with 
load of deer meat, (22) Two Eskimo hiintert , (23) I^kimo graveyard, Hersohel 
island; (24) loe off Ca^M^ Bathurst. (25 48) Drifting loe between Cape Eeliet and 
Hersohel island, August, 1906, (44) Arrival of steamer, Fort MoPheraon; (45) 
Travelling on Uie Arctic i>cean; (16) Jarki in his kavsk, (47) Kokstu fishing; (48) 
First (wmp in the spring; (49) Whah«b<^ats going np Mackensie river; (00) Our last 
eamp on Mackenzie; (51 anu .52) Indians trsvmling ; (58) The bank of my winter 
camp; (53) Natives of Arctic ocean. (51 59) No titles ^von; (60) Indian coming in 
with ^b; (61) Nuns visiting the ludians; (62)H)ave Indians in oamp; (68) Misuon 
steamer, Mackenzie river; (64 and 65) A robin’s nest, Fort Bimpson ; (66) Flood: 
(e7-6li) Roman ('atholic school, Fort Providence; (70) Building the boat Midnight 
Sun; (71) The Hay river post; (72) Group of Eskimo, Henohel island; (73) Aihabascs 
laikdiM; (74) Mission at Fort I'rovideuoe ; (75) The Midnitjhi Sun, Fort MoPhersem; 
(76) Woolferine rock, Mackenzie river; (77) Re<l river post, Athabasca liver; (78) 
iUmian OathoUc mission, Lfcsser Blu\e lake; (79) Church, Fort llesolntioD ; (80) 
l^imo in oamp; (81) Group of Eskimo, Ilerschol island . (82) Edmouton. 


MJ3.— It would giwatly add to tha waloa of tha ooUaeti on of Photo- 
graplMi which has been Mtablishcd in the Hap Boom* if aU tha PiUows 
of tha Eooiaty who hawa takan photograpba durlac thair traFata» would 
fbinraard oopiaa of tham to tha Map Curator* bj whom tfMF wiU bo 
aoknowladgacL Should the donor hawa purohaaad tha photajuaphii it 
will ba uacfhl fbr rateanoa if tha nama of tha phaUiSavhar and hla 
adilraag aca ctaan. 
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THE JAMAICA EARTHQUAKE (1907)/ 

By VAUaHAN CORNISH, D Sc , F R.Q.S., F.Q.S., F.C.S.. MJ.S. 

In a paper read before tbe Society in 1899, I introduced tbe term 
“ Kumatology ” to define the co-ordinate study of the wavea of the 
lithosphere, hydrosphere, and atmosphere; and from 1897 to 1907 I 
have travelled in search of these phenomena, and i>resented papers upon 
some of them to the Society. My first experience of seismic waves on 
an important scale came to me without seeking when I happened to be 
at Kingston, Jamah'a, on January 14, 1907. 

On Thursday, January 10, my wife and I arrived at Kingston on 
our way back from a visit to the Panama canal, and took up our 
quarters in the centre of Kingston, at 112, East Street. This hotel, 
“The Grenville,’’ which was built in tbe days of slavery, was very 
substantially constructed of brick, with solid walls 14 inches in thick- 
ness for their whole height of two floors, viz. a ground floor and a first 
floor. The roof, a sloping one, was of wooden shingles, and in the whole 
striioture there was no chimney-stack, fires not being used for warmth 
in Kingston, and the kitchen being always separate from the dwelling- 
house. In front, that is to say on the west, of the house a row of 
massive brick arches formed a verandah to the ground floor, and 
supported a covered wooden baloony on the first floor. Our own room 
was a comer one on the first, that is to say the top, floor, having an 

• Bead at the Royal Geographical Society, December 9, 1907. Illustrated by 
photographs and diagrams by the author, and discussed at the Research Department, 
January 17, 1908. Map, p. 860. 

No. Ill, — M arch, 1908.] 
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outside wall to the south, and another 14-inoh brick wall on the west, 
with two long French windows opening into the balcony. 

In this room my wife and I were sitting at half-past three in the 
afternoon of Monday, January 14, when I heard tbe noise of an electric 
oar coming from down town, that is to say, from the south. The 
noise increased, of course, till it was opposite the house, and then just 
as the rushing should have begun to diminish, there was a sudden and 
alarming increase of rushing and rumbling sound, accompanied by 
a savage tearing and rending noise. For a moment I felt no shook 
and did not realize the cause of the uproar, but my wife, who was 
sitting nearer the wall, folt a tremor, and, realizing that it was an 
earthquake, hxok one quick step to my side and clasped her arms 
over my head to shield me from the danger of falling masonry, to 
which she herself thus remained exposed. ^J'lie next instant the whole 
house was rocking violently ; a fissure opened horizontally near the 
top of the west wall facing me, and a shower of brickwork fell near 
the threshold of the door. Had my wife hastened to the door on 
feeling the shock, she would probably have been struck down at the 
moment of emergence, as hapi>oned in so many cases that day. A 
cloud of dust and mortar darkened the air, and the solid 14-inch brick 
wall vibrated to and fro, discharging a cannonade of brickwork into 
the room. A lump of masonry struck mo a numbing blow on the 
shin. A heavy mahogany wardrobe behind mo, but facing my wife the 
way she stood, executed a clumsy danco, and then pitched over ; and 
the heavy cornice sailed over our heads and struck my wife on the hip 
in its descent. Wo wore being bombarded both front and rear, but, 
even had there been any direction in which safety could be found, we 
were unable to fly, for the timber floor was like quicksand beneath the 
feet, rising and falling, and o]>ening and shutting, so that we could see 
into the unoeiled room below. 

Up to this point one knew that these ooourrenoes might at any 
instant terminate fatally, but the really awful time came when the 
house seemed suddenly to lose its cohesion, and we both realized that in 
another second the floor would give way and the walla fall bodily upon 
us. Then instant death seemed certain to both of us ; but, strange as 
it may seem, the bitterness of death passed from us both almost instantly 
after the hope of life had been extinguished, I remember to have folt 
that such an end, instantaneously and together, was not unmerciful. 
At this supreme moment, with absolute suddenness, the quaking floor 
stiffened under our feet, our environment was instantaneously rigid and 
still, and the noise of the earthquake died away. We rushed from the 
dark and dust-laden room into the verandah, and down the steps into 
the sunny garden, where the earth was now quite firm beneath our 
feet. 

We spent the next few days on the lawn by the bouse, and on tUe 
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Thursday w© left Kingston for Port Antonio, on the north of the island, 
the train being crowded with sick and wounded. A week later we 
sailed for England vid Philadelphia and New York. 

During our short and eventful stay in Jamaica we had been much 
impressed by the generous^ spirit displayed by the colonists in the face of 
great financial losses. They scrupulously refrained frojn exploiting the 
public misfortune for private profit. We were also much struck with 
the kindliness which they displayed to one another under very trying 
circumstances, as well as with the consideration which they showed 
towards the strangers within their galea. 

On May 4, my wife having sufficiently recovered from her injuries, 
we set out again for Kingston, as I wished to investigate to the best of 
my ability the cause and effects of the earthquake, by which, and the 
subsequent fire, twelve hundred persons were killed, and a loss of about 
£2,000,000 incurred. 

On our second visit we went out on board the S.S. Fort Kingston^ 
which bore the new Governor, and arrived on May 16, about the 
same time as news reached the island that the Home Government had 
made a grant of £150,000 to relieve destitution, and guaranteed a loan 
of £800,000 to facilitate the rebuilding of the city. We found the 
streets cleared of dSbriSt the traction wires set up, and the electric cars 
running ; otherwise everything looked exactly as it hud been just after 
the earthquake, four months previously. 

The economic importance of the Jamaica earthquake of January 14, 
1907, is duo to the destruction of Kingston and its suburbs, and here 
also the effects of seismic shock upon buildings can best be studied. 
Viewed, however, from the physical standpoint, the importance of an 
earthquake is independent of the neighbourhood of cities. 

1 think that 1 shall l>e able to show that the Jamaica earthquake 
was essentially double-barrelled, so to speak ; that Kingston was 
brought down by one barrel, and that the other barrel was disoharged 
in a thinly populated distiiot, where it consequently did much less 
damage; but that when we examine the seismic effects in parts of 
the island distant from either of these foci, we find that they are, on 
the whole, about as much due to the one part of the double shook 
as to the other, the obargo in the two barrels, so to speak, being 
about equal. From the physical standpoint, therefore, the Kingston 
earthquake is not quite the same thing as tho Jamaica earthquake. 

Thirty seconds is the duration currently assigned to the earthquake 
at Kingston, but no one really timed it there. At Kellits, about 35 
niiles north-west of Kingston, Mr. Horn informs me that the earthquake, 
timed with a watoh, lasted 37 seconds, this space of time being divided 
as follows, via. 17 seconds shaking, 13 seconds rolling, and again 7 seconds 
shaking, which finished with a distinct jerk. At Bethany, about 45 
miles north-west of Kingston, Dr. Hargreaves informs me that he timed 

s 2 




FICJ 2 — FIRBT-FLOOn DRAWING-ROOM OF HOTJBR IN EAST STREET, KINGSTON. 







FIQ. 4 .— HOUBE AT BDFF BAY. 
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the earthquake hy a seconds-hand watch, and found that it lasted 80 
seconds. 

1 have described the character of the vibrations which I experienced 
in a top story corner room of a brick house in East Street. These were 
only in a secondary sense due to the earthquake, the immediate cause 
being the action of the vibration of the massive walls upon the wooden 
floor. The movement of the ground was well observed opposite the old 
Mico, in Hanover Street, by Sub-Inspeotor Tremlett, and near the south 
end of John’s Jjane by Mr. Sullivan. In addition to any jarring or 
bumping, there was a strong swell, literally a ground swell, running 
from west to oast or east to west. It nearly threw Mr. Tremlett down 
when he faced westward, but when he turned and faced south he easily 
kept his balance. Mr. Sullivan, who was running westward out of a 
falling building, with difficulty kept his feet, although accustomed to 
heavy weather at sea. * He says ihe west-to-east roll was much stronger 
than the return roll from east to west. The impression generally re- 
ceived was that these surface undulations were only a few yards 
from crest to crest, and they certainly succeeded one another several 
times in a second. The height from crest to crest appeared to be several 
inches, so that their steepness was very considerable. As far a« 1 am 
aware, the only instrumental evidence as to the periodic time of the 
earthquake oscillations is that afforded by the transmitter of the West 
India Direct Cable in Kingston, 1 learnt that it hod continued to run 
for a time before the office collapsed, and that the strip of paper had, 
been sent to the London office as a curiosity. I therefore timed the 
running of iho machine in Kingston, and afterwards, in i^ndou, was 
allowed to measure the oscillations of the writing pen as recorded on 
the strip of pa|>er. There >^ere ten comjdete north-south -north osoilla- 
tions in the first two and a half seoonds, i.c. four ])er second. The 
position of the instrument did not i>ermit it to record east-and-west 
vibrations. 

I carefully examined a large number of buildings in Kingston, 
which is a brick town, to ascertain the line, or direction, and the sense in 
which walls bad fallen. The town is laid out rectangularly, houses 
facing the four cardinal points, and in the detached houses east- and 
west-facing outer walls generally fell, while the fall of north- and south- 
facing walls was an exception, except in the area of greatest damage. 
Of the east- and west-facing walls many more fell to the east to 
the west. In the neighbourhood of North Street, east of East Street, 
whioh I examined in detail, 1 found that of the north- and south-facing 
walls more fell to the south than to the north. Thus the walls tended 
to fall, in most oases, towards a little south of east, but in some oases 
a little north of west. I adopted 15° as a rough estimate of the amount 
of southing. 

I consider that the fall of these walls was due to the action of the 
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surface waves above desoribed in tilting the walls out of the perpen- 
dicular, first in one direction and then in the other, causing them lo 
sway. If the waves were short, us they appeared to be, and as I think 
they were, the lower part of the wall was thrown very much out of 
plumb at each half-swing, and a wave of displacement travelled up 
each wall, so that it became sinuoiiH in form and was subjected to 
rippling movement. 

The mere rapid jarring vibration, which was so marked a feature of 
the sensations of the earthquake, probably had little effect in overthrowing 
walls. The north- and Bouth-fucing walls, which did not usuallj^ fall, 
were equally exposed to this form of vihratioD, which seemed to come 
somewhat steeply from below, 'rhoso walls wore rocked longitudinally 
by the east 'to- west or west-to-east waves (instead of swaying trans- 
versely), and the effect was to jiroduce a doable system of cracks, often 
going through the whole thiekness of tlie wall, hut not throwing it 
out of plumb. As the wall returned westward from its eastward 
excursion, a crack formed, owing to the want of tensile strength in 
briokworh or masonry, the eastern end of the wall being, so to sj)oak, 
left behind. On the return vibration in an eastward direction, a corre- 
sponding crack opened at the west end, and these cracks often cross 
each other diagonally, as some of my photographs show. Walls in 
which cement mortar had l)een used stood much better than those 
with only lime- mortar. Kingston lime-mortar is generally of poor 
quality. The defect of all stone and brickwork, however, in respect 
to earthquake shock, is want of tensile strength, henco the advantage 
of reinforcing concrete, etc., by strips of metal, which give a fibre to 
materials otherwise too brittle. The disadvantage of extra height and 
of top weight were, of course, abundantly in evidence. Any departure 
from simplicity of form usually brought about additional damage, Gothic 
gable and classic cornice being almost equally unsuitable in earthquake 
countries. In face of these restrictions it seems that architects in 
earth(][uako countries must rely mainly upon the skilful proportioning of 
spaces for the production of artistic effect.* 

In making a detailed survey of the amount of damage done iji 
Kingston during our second visit, I was surprised to find how much 
greater had been the intensity of the shook in the eastern than in 
the western half of the town, as judged by the effect on similar 
structures. In the crowded business quarter, where the confiagration 
took place (and which is mostly situate on the west of the town), 
the damage was much more en evidence because the buildings abutted 
on the streets, and because the weakly constructed shop-fronts fell out 


• f^inoo this was written, an interoating paper on “ The Kiugaton Earthquake and 
building in Jamaica,” by Sir Charloa A. Nicholson, Bart, (road at I ho Architectural 
Association on January 10), bas appeared in tho Builder for January 18, 1908, pp. 00-70. 
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from both Bides into the street. I'his took place even where, ae in 
Harbour Street, the shop-fronts faced south or north. In the residential 
parts of the city, on the other hand, the damage was to a great extent 
Boreoned by the trees and garden walls, and also by wooden verandahs 
and balconies, and the full extent of the damage was only revealed by a 
closer examination. 

Dealing with detached houses of similar construction, one may say 
generally that west of the burnt area the outer east-and-wost walls are 
out of i)lumb, but often stand, even in two-story brick buildings, and 
one-story brick buildings are not overthrown. North of, and as far 
cast as the centre of, the burnt urea the oast-and-west outer walls of the 
first, which is the top, story of the two-story buildings fell, and in the 
east of the city the east-and-west outer walls of both first and second 
stories fell. In the suburb called Bournemouth Gardens, away to the 
east of the city, the east-and-west walls of one story brick bungalows 
fell. I found that if a line were drawn from the corner of Harbour 
Htreot and John’s Lane to the corner of North Street and Wildman 
Street, the unaided eye could at once detect tlie markedly greater 
amount of earthquake destruction on the eastward side (Fig. 5). 

1 sought to obtain a numerical measure of the difference in earth- 
quake destruction in different parts of the city and suburbs by an 
examination of about 2600 brick pillars of garden walls and gates. 
The percentage of these j)illars which wore overthrown by the earth- 
quake is given in the following table : — 

PF.UOENTACE OF PiLLARH FALLEN, 

In sircHff rnnniwj /torn noiih to noulh {the ordt'i in which the nmw in /I'om west 


to east). 

PrincoHB Street (below North Street) and ()ranf|:o Street eouth of the Panule .. Stl 0 

East Street (north of EuHt Queen Street to the KncecourBO) 110 0 

Hanover Street (from llnrlHnir Street to North Street) 

High Holborn Street (from lIarl>onr Street to East Queen Street) 69’5 

South Oiimp Hoad (from EubI Queen Street to Goodwin Park) ... .. 02 0 

On roads wholly or jnirtly suburban running north and south. 

Orange Street (from North Street to TorrinL'toii Bridge) 17 0 

rouBtant Spring Road (from OroHs Roads to (’onistant Hj)ring Hotel) 4 5 

Elletson Road (from Queen Street to Biiiko*M Pen) 5^ 0 

Jn streets running from east to west {the order in which the dreets come in from nouth 

to noith). 

Harbour Street (from Eattt Street to Fleet Street *) ... ... 52*0 

Tower Street (from Fleet Street to Paradise Street) ... .^5 5 

East Queen Street (from East Street to Paradise Street) .. 35'0 

North Street (from Regent Street to South Camp Road) 9-0 

On nuburhin roadn running from eant to iccnt 

Windward Road (from ParadiBo Street to Bournemouth Gardens) 40'3 

Half-way Tree to Pupine Corner 4 5 


• Thia part of Harbour Street in cIobo to the shorr -lino, end not much above lee- level 
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Thus we see that in Orange Street, below the Parade, and in Princess 
Street, 36 per cent, of those pillars had fallen, whereas in High Holbom 
Street and South Camp Road the average was nearly 66 per cent., 
greater by four-fifths than the former. 

In the suburbs the brick pillars generally stand separately, not on 
walls. J hoy are, therefore, somewhat less liable to damage, and there 
would not bo the same difference of liability according as to whether 
the road faces north and south or east and west. Taking account of 
these facts, we may compare the percentage of the fallen pillars on the 
Win<lward Hoad (40‘3 per cent.) with that b«'tweon Cross Hoads and 



Constant Spring (4'5 per cent.), and from Halfway Tree to Papino 
(4‘5 per cent.). The proportion is nine to one, Tlie question may 
l)e asked, Is this enormous difference duo to the force in the Wind- 
ward Hoad being just enough, and that in Lower St. Ajidrcw just 
insufficient, to (►vorthrow the pillars? I think an examination of the 
whole table will leid to the oonelusion that this is not the explunaiion 
of the great diflerenoe, and that the orertiirulvg force of the earthquake 
on the Windward Hoad was about nine times greater than on the load 
from Halfway Tree to Papine Corner. 

The overturning force I connect with tho short and steep surface 
waves already dosciibed. Those appear to be those referred to by 
Illajor Dutton,* and isallod by him epifocal waves. lie says of them, 

‘ Karthquakea.’ By C. E. Duttuu (John M array : 1004), pp. HO et trq. 
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** There, is still a fourth olass of earthquake waves, and to the iuhabitants 
of badly shaken regions they are doubtless of the most importance. The 
normal, the transverse, and the surface waves are seldom seen, though 
they are more or less felt. The fouith kind are both seen and felt, and 
are often the most conspicuous and terrifying. They are also the most 
destructive. They occur only in the epifocal districts of great earth- 
quakes, and never far outside them. . . . Their outward forms, as 
described by eye-witnesses, exactly resemble flat waves on water. . . . 
For a long time these motions of the ground were questioned by seismo- 
logists, who could hardly believe that such waves could be visible. . . . 
There is abundant reason for inferring that these epifocal waves . . . 
have no relation to elasticity . . . ; their lengths are too small, their 
amplitudes too great, and their speed too slow to be dependent upon 
elasticity. Their lengths, indeed, are not known exactly, but the 
inference from the accounts given of them is that their wave-lengths 
range Iwtween 10 and 50 metres, and their heights between 5 and 30 
centimetres. Their speeds of propagation are even more uncertain, but 
are almost surely less than 100 metres per second. These quantities do 
not fall within the range of elastic wave-motion in any such material as 
the rocks or soil.’' 

Distant seismograms, while they afford the best measure of the total 
energy of an earthquake, are, in my judgment, not equally appropriate 
for deduoing the overturning force close to a focus. As in the case 
of storms at sea, but in a greater degree, the magnitude of the distant 
swell measures the total energy of the waves at the centre rather than 
their destructive violence. It is the deep-seated part of the wave-motion 
which travels far; it is the local surface disturbance which does the 
damage. 

1 pass on now to describe the distribution of earthquake damage 
over the island. I myself closely inspected Kingston, Lower St. Andrew, 
and Buff Bay Town. I also examined the damage to the town of Port 
Koyal, and visited Gordon Town and Port Antonio, besides paying 
cursory visits to some other places. For the estimate of damage to 
other places embodied on the map 1 have relied upon the evidence of 
others, most of which I obtained direct from eye-witnesses. I have 
taken great pains to sift the evidence, and to compare where possible 
the narratives of different persons. The result is far less satisfactory 
than a complete survey of the island would have been, but it is, at any 
rate, a much more extensive collection of such data than has hitherto 
been published. 

I received several narratives from persons who, at the time of the 
earthquake, were in the mountains between Newcastle and Gordon 
Town, and between Silver hill and Buff Bay; also from persons at 
Gordon Town and near Oastleton. Their narratives indicate that the 
shock in these situations was quite comparable in intensity to that 
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in Kingston. Particularly striking was the experience of a party of 
tourists, who were blocked by a rock fall on the road leading down 
to Buff Bay, and had to spend the night in the mountains. The after- 
shocks were numerous, and each was preceded and accompanied by an 
appalling noise. The severe landslips about Newcastle and on the 
north side of {Silver hill are evidence of as much force as that required 
to wreck a Ilouso, and the com]deto wreck of tlie Gardens House at 
Gordon Town, of which J took a idiotograph (Fig. 3), indicates, I 
tliink, an intensity greater than that at Constant Spring or near Papine 
Corner. 

The damage at Buff Bay, of which 1 also shovv a photograpli (Fig. 4), 
was severe, but the stone buildings do not sliow evidence of having 
resisted thosliock to the same extent as the brick buildings of Kingston. 
They collapsed instead of being flung to one side, therefore they probably 
fell at once ; for if tlM3y liad resisted during an appreciable time, the 
walls would have got up a swing, and then must have l>een flung either 
one way or the other. I estimate the force at Buff Bay as alK)ut equal 
to that at Constant {Spring, somewhat less than that at Gordon Town, 
and considerably less than that in the eastern half of Kingston. The 
damage to the town of Port Itoyal was alx>ut the same as that in the 
loss damaged parts of Kingston. 

If we look at the points marked 10 on the folding map, where 
buildings fell and whore new landslips were formed on hillsides, we 
see that they may almost all be included between two straight lines 
joining Harbour Hoad with Buff Bay Towu on the eastern side and 
Port Koyal with Enfield on the western side, llio general impression 
received at the time was that the earthquake at Kingston came from 
the sea, and the fact recorded by the Port Royal pilot, Mr, Hunt, that 
his boat lying by Lime Cay was struck before Port Koyal, and that the 
shock was followed (in about one and a half minutes) by a surface sea- 
wave from the south-west, strengthens this idea. Looking at the band 
of fallen buildings across the island, the idea suggests itself of a seismic 
wave coming from l)onoath the sea rather west of south from Kingston 
and rushing with scarcely diminished force right across the island, the 
centre of the wave-front passing close to the Penitentiary, the full force 
of the wave being felt in the eastern half of Kingston and in the eastern 
suburbs. 

When, however, I plotted out the area where single walls fell, a 
larger tract than that in which the whole of stone, or all the outer walls 
of brick, buildings fell, I found that the boundaries of this larger 
area, where the numbers 9 occur (using the Rossi-Forel scale of earth- 
quake intensity),* are not symmotriodlly placed with respect to the 

* I have found it conveniont to add to the bcuIo a number 11 for the worst- 
damaged area. 
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band already referred to ; tbe area where walls foil reaching far to the 
east of Kingston in the south of the island, and far to the west of 
Buff Bay in the north of the island. Now, if the band of the figures 10, 
that whore buildings fell, were due to one wave such as I have described 
travelling far with scarcely diminished force, then wo should expect to 
find the damage symmetrically disposed on either side of the band except 
in BO far as differences of geological strata may interfere. The 
comparative immunity of damage at the back of Burlington and of 
Port Antonio could only bo ox])laiuod then by the supposition that 
the Blue mountains had in some way cast a seismic shadow. More- 
over, when I wont yet further into the matter and mapj)ed the 
buildings which had walls, not fallen, but so severely cracked as to 
be unstable (Nos. Rj, 1 found that liore the distribution of damage 
accorded with the area of fallen walls, and not with that of lallen 
buildings. The eastern margin of this area is very lar from Kingston 
on the south, hut comparatively near to Buff Bay on the north. Ihe 
western margin follows a somewhat complicated line, and hero for the 
first time wo see a marked influence of the nature of the rook. On 
the great Limestone plateau the damage to buildings is lessoned, hut 
in the Chapel ton valley, set in the midst of this plateau, the amount of 
damage was locally much increased upon strata of other kinds. In the 
ahsonoe of any after-.shock8 traoeahlo by seismograph to fliis district, 1 do 
not feel that we arc justified in assuming that there was hero a centrum 
or “focus,” in the sense of a place where the stress upon the subjacent 
rocks exceeded their breaking strain, causing a permanent di8pla(jement. 

Finally, in mapping out the places reported as slightly damaged, 
c g. by slight cracks in walls and fall in plaster, I find that this 
is the case up to the eastern const of the island, hut that the 
extreme sou tli- western corner of the island comes under the category of 
undamaged, or No. ti. T may say that 1 only record “ undamaged for 
towns or groups of houses, among which there are nearly sure to bo 
some of structure such as a strong uarth(piakc would damage. On con- 
sulting the maj), it will bo seen that the western boundary of the places 
damaged to the extent denoted by 7 inns from west of north to east 
of south, as do the lioundary-lines of 8 and D, the margins of “ serious 
damage to buildings ” and cf “ fall of walls,” rospootively.* 

On the noit-h of the island, a “ tidal wave ” of considerable magnitude 
was observed at Hope hay, Orange hay, Buff hay, Annotta bay. Sheerness 
bay, Ocho Bios, and St Anne’s hay (tliat at Port Antonio was quite 
small), this phenomenon commencing near Buff bay on the east, but 


* The lino wtw drawn from ]VIoutogf» Hay to Hlaok Itiver, but, a case of damage 
having been subsequontly reported from further weet, tlio line waa shifted to the 
woHt, while maintained parallel to Us former direction, which ia required by the general 
diatributiou of damage in the neighbourhood, ua ahown by the numbers on the map. 
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extending far to the westward. It may have been produced by sand- 
slides from the edge of the submarine land shelf shown on the map, 
which is close inshore all along this coast, and outside which lies water 
of great depth. The “ tidal wave** consisted of a recession of water 
from the shore, followed l?y its return in waves. At Port Maria this is 
reported to have occurred a few miuutos before the earthquake. 

Off the south coast tlio breaking. “ bird -caging,” twisting, and 
burying of the “ Direct *’ submarine cable all along the line from Bull 
l>ay to Yallah’s point, indicates great sand-slides along that steep sub- 
marine slope, where, inor(V)vcr, large quantities of detiitus are continually 
brought down by the rivers which rise in the Blue mountains.* There 
is no cable under the ircalthshire hills and away along the coast to the 
west, but the fact of breakage as far east as Yallah’s point shows 
the great effect of the earthijuake beneath the soa far to the east of 
Kingston on the south coast. The oastoin boundaries of considerable 
disturbance at soa arc joined by a lino running from Hope bay on the 
north coast to Yallah’s point on the south, and the western boundaries 
from St. Anne’s bay on the north to I’ort (llarence, whore a “tidal 
wave” was observed, on the south. 

Thus again we have biMindaries running from east of south to west 
of north, in oonforiuity with the boundaries of the areas of moderate 
and slight damage on land, and out of conformity with tlie boundaries 
of the area of greatest damage — the area, that is, in which buildings fell. 

We shall boo presently that the wost-of-south to east-of-north 
direction of the band 10, “ fallen buildings,” is probably duo to the 
overlapping effect of the western end of a southern focus and the eastern 
end of a nortliern focus, and that each focus was probably a long line 
(not necessarily straight), not a circular area. 

The great oaHtorn extension of the moderate intensity of shook on 
the south of the island wo shall see to bo due, in part at least, to 
the eastward position of the southern focus. The great western extension 
of the area of moderate intensity of shock on the north of the island 
we shall see to bo partly due to the further westward position of the 
northern focus. 

On my arrival in Kingston last May, 1 found that Mr. Maxwell Hall 
had published in the Gleaner a complete theory of the origin of the 
earthquake, with a map showing three foci and the direction of vibra- 
tion of the ground in different ]>artH of the island. This was an abstract 
of the paper since published under the title of * Third Report on Earth- 
quakes in Jamaica — the (Ireat Earthquake of January 14, 1907, and 
the After-Shocks.* f Mr. Hall very kindly offered to show me the 


• Thifl detritus drifts westwards before the trade wind, and in June last had 
already partially repaired a large gap naade in the sandy foreshore of Port Royal, 

t Government Printing OflQoe, Kingston. 1907. 
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manuBoript of tho complete paper, which I etndied. Od his map the 
principal epicentre in shown by a circular area 6^ miles in diameter, of 
which the centre is 7 miles S. 40° E. from the Public Works Depart 
ment, Kingston ; a second epicentre, by a circle 3 miles in diameter, 
between Enfield and Buff Bay, and a third epicentre by a still smaller 
circle south-east of Bull Head and south-west of CrofPs hill. Tho axis 
of the area of greatest intensity, my lO’s — marked as VI.’s on Mr. Hall’s 
map — differs very little from that on my map ; but the boundaries of 
the area of serious and slight damage on Mr. Hall’s map are concordant 
with the greatest damage, instead of running, as I have found them, 
from east of south to west of north. 

One of the principal points emphasized in Mr. Hall’s report is tho con- 
tention that the principal vibrations were in all oases at right angles to 
the direction of progression of the earthquake, and he contends that the 
reports he received show that in tho neighbourhood of each epicentre 
the vibrations were at right angles to a line joining the place with the 
epicentre; and tliat the observations as represented by arrows on the 
map show a rotation clockwise round each of the three epicentres, 
and for the far eahtein and far western parts of tho island a clock- 
wise rotation round the central area where the epicentres are situated. 
The evidence— contained in tho report — on which this imporhint con- 
clusion was based seemed to me to have been treated by Mr. Hall in a 
manner not quite logical. Thus, to take the case of tho observations at 
Morant Point lighthouse, the evidence is that “ it appeared to work 
from south to north.” Now, this evidently relates to the progression 
of the earthquake, and if the vibrations were transverse they would 
be east and west, not north and south as shown on Mr. Hall’s map. 
Generally, it seems that either the direction of shaking or the direc- 
tion of apparent progression has l>eon adopted without discrimina- 
tion, whereas the very essence of the theory is that they are at right 
angles to one another. Tho clockwise rotation, moreover, is obtained 
by reversing the reported direction south to north (making it north to 
south) in the case of Morant Point lighthouse, and not reversing the 
reported direction in the case, p,(j,y of Annotto bay. I went to Buff Bay 
as the best means of testing Mr. Hall’s theory of transverse vibrations, as 
well as for the pur])ose of judging the intensity there. 1 found, from the 
careful examination of wrecked buildings, that the line of greatest action 
was from a little oast of north to a little west of south, 16° being tho 
estimate formed of tho variation. This is completely at variance with 
what is required by Mr. Hall’s theory, which would make tho line of 
vibration at right angles to what I found from actual observation of 
fallen walls. At a later date, however, during my visit, Mr. Hall kindly 
sent me the report of the observations made at Washington * with a 

♦ “The Kingston Earthquake,” Monthly Weather 7/pmVw?, January, 1907 byTrof. 
0. F. Marvin. 
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seismograph oonsisting essentially of two pendulums vibrating respec* 
tively north and south and east and west. Washington lies almost due 
north from Kingston and Buff Bay. The north-and-south pendulum 
(that moved by direct vibrations coming from Jamaica) began to oscillate 
first, then the east-to-west pendulum started, and its oscillations (due 
to transverse vibrations coming from Jamaica) were no less than five 
times greater than the direct* vibrations. The author of the note on 
these observations records the fact as being of great interest, as showing 
that in this particular earthquake — for the first time, as far as he is 
aware — the principal vibrations were the transverse waves, those of 
elastic distortion of the rock, and not tlie direct waves of compression. 

It seemed therefore possible that Mr. Hall’s intuition had been 
correct, altliough I considered his reasoning faulty and his evidence 
inadequate ; and in the examination of the after-shocks, as recorded by 
Mr. Brennan’s Gray-Milne pendulum-seismograph, I have taken account 
of the theory that transverse vibrations pre<lominated, as well as of the 
theory that direct vibrations predominated in Jamaica. The follow- 
ing table shows the after-shocks recorded on the seismograph which 
Mr. Brennan re-established on January 29. Ho kindly gave me this 
list Tor publication, as well as a description of Ids instrument, and 
allowed me to inspect the original records, a series of elongated oval 

UROORP of ArrKE-SHOOKB REOTflTEIlED BV IVnDULUM RElSMOGUAril AT THE OpPIOE 
OP Public Works Department, Kinchton (AURANOEr) by the Author prom 
Manusobipt kindly fluppLiRi) BY Mr. J. F. Buennan). 

No. I. Herib-) (great(‘r in avercufe iutemity ttl Kingston - fewer in niimlter (HO — 
compriited within a Hmaller nrr)* 


I 


Coming from 

Maximum horl 
zontal more- 

DatP 

Hour 

S. 86° E 1 

TO^nt. 

Inch. 

0 096 

April 13 

7.8 a.m. 

H 82°E ' 

0 003 

1 

7.25 p m. 

S. 75° E 

0023 

March 22 , 

6 41 p.m. 

H. 75° E 

0 013 

„ 27 

8.56 a.m. 

S 74°E 

0002 

February 3 

12.05 a.m. 

S. 73° E 

OOOG 

January 29 

1.06 p.m. 

S. 71° E 

0 010 

Fcltfuary 5 

10.59 p.m. 

8. 70° E 

0027 

1 22 

8.43 a.m. 

8. 66° E 

0004 

1 .,17 

9.50 p.m. 

8. 65° E 

0009 

1 January 29 ' 

9.20 p.m. 

8. 44° K 

0007 

j May » 

11.10 a.m. 

Mean 8. 71° E. 

0 018 

j “ i 

— 

N 85° E 

0 012 

1 August 22 

4.25 p.m. 

_ 


— - 

— 

* The solitary shook from 

B. 44° E. bolng excepted. 
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No. II. Series (Jesi hi average inienniy at KingHon — greater in number (25) — epread 

over a larger arc), 

MflxlQiiim horl- | 


('onilng from 

1 /.untal move- 

nate. 

Hour. 


ment. 

1 

1 


— - 

Incli 

— 

— 

N. 2° W 

0 002 

March 1 ’ 

5.55 a.in. 

N. r w 

0003 

M 11 

1 .50 a.m. 

N. r w 

0*003 

April 14 

10.80 p.m 

N 

0 004 

June 8 

4.7 p.m. 

N 

0-002 

„ 29 

2 11am 

N 

0 002 

Rept. in 

5 a lu. 

3 E 

0 003 

February 27 

11.40 p m. 

N. E 

0-002 

March 17 

7 15 p.m. 

N. ir E 

0-002 

„ 20-21 

Midnight 

N. 

0*002 

April 9 

9..S5 p.m. 

N. 4^ E 

0*002 

March 10 

0,10 a.m. 

N. E 

... 1 OOOG 

February 11 

5.30 p,m. 

N. E 

' 0 007 

.. 11 

12 41 a.m 

N. 8° E 

... 1 0003 

1 

22 

„ .... 

0. 1 5 p ui. 

N, 1,3’E. ... ... 

0 003 

Febniary 20 

8.46 p.m 

N. 1.5^ E 

00*23 

April 9 

2.40 a.m. 

N. 17^ E 

0*014 

Marcli 23 • 

11 p.m. 

N. 17'" E 

0*(>07 

„ 31 

7.45 

N. 20" E 

0 002 

July 28 

4.30 a.m. 

N. 25" K 

... 1 0 004 

Mrtb'h 14 

J I p rn. ? 

N. 40" E 

0 007 

n, 7 

0.10 a m. 

N. 45^ E 

0 002 

September 11 

8 52 a.m. 

N. 45" E 

0010 

Oc toller 3 

4.9 p.m. 

N. 4G’ E 

0 003 

Tebruary J8-19 

Miduiglit ? 

N. 49" E 

0 007 

March 5 

9 55 p m. 

Average inbnHity 

0*005 



The dirfiction of the iifter-shook of June 

13 hsiH been omiiteil 

The maximum 

horizontal njovemout wus 0-035 inch. 



Directiont of afte r-^^hocKg 

regigtvred hy Mr Maxwell »eiKmoqra}fh at Chapelton. 

S. 74" E 

— 

June 13 


N. 82" E 

— 

„ 29 



curves Boratche<l by tho oscillating neo^llo in the lampblack coating 
of a horizontal glass plate. Mr. Brennan’s work is of capital import- 
ance in the elucidation of the earthquake of January 14. All the 
records present this feature in common — that the greatest excursion 
takes place on one side of the centre, being apparently the first tilting 
of the building to which tlie instrument is attached. The curves, as 
has been said, are long ovals, so that there is no difficulty in deter- 
mining with fair accuracy the line of greatest backward and forward 
tilting of the ground or line of principal vibration. 


• At Buff bay, the strongest shook since January 14; also somewhat severe at 
Annotto bay. 
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As will l>e seen from the table, these after-shocks belong to two 
principal groups: one in which the vibrations arc along lines rather 
south of east to rather north of west, and vice verud ; and another more 
numerous group of shocks, generally less violent at Kingston, whoso 
vibrations are along a lino from east of north to west of south, and rice 
versd. The principal excursion of ibn former gionp was westward of 
the point of rest of the pendulum, the pjincipal cx^cursion of the latter 
was south of the central point. 

Now, the general line of vibration of tlie less numcrc'Uh set of after- 
shocks, which were the stronger at Kimjstou, was tbo same as the line 
in which buildings chiefly rocked in King^lun, md the line in which 
the walls fell. This is one of the most salient and wi'll -established 
pinnts relating to the earthquake, and T have no hesitation in stating, 
as a sure deduction, that these vibrations wore rcpi titions ot those 
which elcstroyed Kingston. Were they tiansverFO or diicct Tf the 
former, as the Washington ohscrv'atioiis suggest and as Mi. Halls 
scheme requires, then they came Irom wi‘st of south or trom east of 
north. 

Observers in Kingston on January 1 1 agieoJ tliat th(' path followed 
by the destruction was from the seaward, not Iroiu landward, from a 
southerly, not a northerly direction. On the theory of transveise 
vibrations, tboroforo, the central lino of this set ot after-shocks (and 
therefore, by infereneo, of the shock which destroyed Kingston) was 
S. 10° W. or thereabouts from the J\W.D , Kingston (Fig. ti). The 
distance at which the focal line (due to an originating fault, to adopt 
the usual hypothesis) would be situate e.inuot bo .i< 'iirately detei mined, 
but as soundings \^cio unchanged for 5 nautical miles south of Port 
Koyal, along the south channel, I should provisionally select a position 
between this jioint and the southern bieuk in the Panama cable, which 
is shown on the map. 

If this be really the direction from which the stronger but less 
numerous sot of after-shocks came, then it follows as a necessity that 
the other group came from a little south of oast or a little north of 
west fur the F.W.D. at Kingston. The rapid falling oflf in intensity ot 
the earthquake to west of Kingston negatives the latter alternative.* 

Drawing the lines eastward us in Fig. 6, we see that several of 
them pass through the subsidences recorded by Mr. Charlton Thompson, 
harbour-master, in the eastern part of Kingston harbour. These subsi- 
dences of some fathoms near Book fort, and that at Harbour head,t are 


* See, however, Pop. Sci. vol. 70 (1907;, pp. 385-403: Prof. Ohaa W. 

brown, “ The Jamaica Earthquake/’ fnm 

t Extract ftom the Jamaica Oacctle, February H. JI ‘ 

"bore from the wliaryes up the northern .bore “f _„j 

The toundingi off the wharve* and up to eastward of tlie LuuaUo Aiylum have n t 
been materially altered, but oloae to the ihore from Bookfort Gardene and un e 

No. IIL-Mjjioh, 1908 .] 
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the most considerable physical changes recorded as the result of the 
earthquake, and they are but a short distance from Kingston. The 
directions of some of the shocks are also consistent with additional 
origins of disturbance near Bull bay, not far from which there is a 
suspected case of a change of soundings amounting to many fathoms. 



If Kingston were wictkcd by transverse vibrations, then tlie first 
and by far the most important focus of the Jamaica earthquakes was 
10'’ W. of Kingston, probably a good many miles out at sea; and the 
second focus was of merely local importance, mostly situate near the 

base of Long mountain ihoro is in placee conBiderablo aubaidonco, alHo at the eastern 
edge of the PalisadooH, whore I got 4 fnthoms of water over mangrove bush whioli had 
hitherto been above water; hero there an many cracks and fissuroB in the sand. The 
BoundiiigB further from the shore nnd through the centre line of the harbour are prao- 
tically unaltered. 

(Signed) Ohablton Tuompbon, 

“ Harbour Matter." 



263 


THE JAMAICA EARTHQUAKE (1907). 

ooaet of the eastern part of Kingston harbour. This theory is in aoooxd- 
anco with the Washington observations^ and accounts for the distribu- 
tion of the area of fallen buildings, if wo assume that the earthquake 
wave travelled far with slight diminution of intensity in its line of 
direct propagation. On ‘the other hand, it is out of accord with the 
general distribution of boundaries of moderate and slight damage in 
the island. 

Towards the end of my second visit to Jamaica Mr. Maxwell Hall 
erected a pendulum seismograph at Chapoltou. ft recorded the oon- 
siderable after-shock of June lli, vibrating in u line S. 74° E. and N. 74° 
W. This could not ho duo to transverse vibrations from either of the 
l)osition8 which I have deduced for the foci on the basis of that theory. 
Unfortunately, Mr. Brennan’s seismogram of this shook was rendered 
imperfect by the needle having left the plate. 1 was unable to agree 
with Mr. Brennan’s opinion that the vibrations were from east of north 
to west of south, and thought they were irom south of east to north 
of west. Up to the time of writing only one certain cross-bearing from 
the records of both soismogiaphs has been published, viz. that of the 
after-shock of June 29, veiy slightly felt at Kingston. The direction 
at Kingston was north to south exactly ; that at (Jhupelton was S. 
82° W. and N. 82° E. On the theoiy of transverse vibrations, these two 
records are hopelessly at variance, as can be seen from an inspection of 
the map ; but on the theory of direct vibrations they are in harmony, 
and their point of radiation is shown by the position marked A upon 
tho map. The instrumental evidence, therefore, though not abundant, 
is clear and precise in its indication that the vibrations of the after- 
shocks were direct. It is singular that Mr. Hall should have assumed 
this to be the case all along, while considering the main vibrations of 
the principal shock to bo transverse. If any conclusions as to the 
original shook are to bo drawn from the after-shocks, it can only be 
because they are repetitions of tho original, and such I shall throughout 
assume them to ho. 

Hoasoning now on tho supposition that tho vibrations of the aftor- 
shocks were direct, not transverse, we will proceed to deduce, as nearly 
as the data allow, the positions of the foci of the earth([uake, giving due 
weight at tho same time to the distribution of damage in tho island. 

As I have said, the set of aftor-shocks which vibrated from S. 15° E. 
to N. 15° W. aro certainly repetitions of the shock which overthrew 
Kingston ; they were the strongest after-shocks at Kingston, and the 
vibrations ooinoide in direction with the fall of buildings there. 

The greatest, and apparently tho first, excursion of the needle was 
to the west,* but the distribution of intensity shows that the centre of 

• This fact, combined with the experience of people in the streets of Kingston on 
January 14, 1907, suggests that the tilting of the ground was first a slow heeling over 
to the west, followed by a sharper lubsideuoe, oausing a more sudden heeling to the 

T 2 
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activity could uot have boon west of Kingston. Thoiefore, uii the direct 
theory, the shocks came from the eastward, and their dnoctions aio 
shown in Fig. 7 Seveial of them puss through the positions of the 
subsidences in the east of the huihour, which wore established by 
Ml Chailton Thompson, so that the function of these subsidences, 
and of the occu nonces oft Bull bay, as indications of a probable focus, is 
indicated equally well on the diieit and on the tiansvcise theories. 



FIG 7 - niBECTlOSB 3? ROM WHICH THE AITFR SHOCKS CAME, ON THE THEORY OF 
DIRECl MBBAriONB 

We have seen that, on tho direct theoiy, in the case of the first sot of 
aftei -shocks the direction of pi egression must have been from east 

east The process of subbiJenco at the epicentre may possibly have boon m follows, 
VIZ first a swelling up, as the packed rock material at and near the surfuie assumod a 
more open order, and titeu a subsidence into the now positions Such is the process 
which Sir George Darwin observed in his experiments upon landslips, the explanation 
of which is provided by Prof Osborne Reynolds' discovery of the property called 
dilatanoy 
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to west, t. 0 . towards the direction of greatest travel of the needle. In 
the second set of after-shocks the needh) moved more to the southward, 
and they must be assumed, therefore, to have originated to the north- 
ward. The lines of their direction from Kingston are shown upon 
Fig. 7. There are no subsidences or faul tings yet reliably recorded on 
land as a result of the groat earthquake to show how far distant from 
Kingston along these lines were the foci, hut we have, in the case of 
the after-shock of June 29, the cross-bearing from (/ha])elton, which 
cuts the direction from Kingston at the position shown on the folding 
map by the letter A. Some approximation to the probable distance of 
other points of origin of disturbance aro afforded by the map of distri- 
bution of damage. 

This direct theory of vibration of after-shocks is demanded by 
the definite, though scanty, evidence of the directions of vibration 
from Chapelton, but tbo argument is strengthened by the way in 
which the distribution of earthquake damage throughout Jamaica is 
accounted for by this arrangement of foci, and aro, on the other 
hand, violated by the arrangement of foci required by the transverse 
theory. 

Thus on the transverse theory (Fig. C>) the Jamaica earthquake was 
mainly due to a focus which sent out fewer after-shocks than the minor 
focus. The after shocks wliich wore felt most strongly at Kingston 
came from the more distant centre ; the more numerous set came from 
a relatively short line of country and the less numerous from a long 
line. Finally, the aftor-sliook of March 23 was felt more severely at 
Biiflf bay than at Kingston, although, on the transverse theory, more 
distant from tbo former place. Several of the early after shocks re- 
corded before the erection of seismographs wore felt as strongly at 
other places as at Kingston, e.j/. the shook of Tuesday, 15th, about 
mid-day, which brought down a cracked wall at Port Antonio on the 
north east of the island. ^I'hese facts are not satisfied by an arrange- 
ment which makes the main part of the Jamaica earthquake come 
from several miles south, and somewhat west, of Kingston. 

Again, we see that on the positions which must be assigned on the 
“direct” theory of after-shocks, in harmony with the distribution of 
damage, probabilities are further satisfied in that the after-shocks more 
strongly felt at Kingston aro those of the group originating near that 
place. Of the northern set of after-shocks, those felt most strongly at 
Kingston probably originated nearer to Kingston, and are probably 
repetitions of the shock which was principally responsible for the damage 
at Gordon Town and Newcastle. 

The northern set of after-shocks, which are the more numerous, 
come also from a longer line of oonntry. The original aboolc, of which 
they are repetitions, may have been e<][nal to the shook which wrecked 
Kingston, and its central position in the island oooonnts for the fact 
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that the general distribution of damage seems to depend as much on the 
northern as on the southern focus. 

Fig. 8, which shows the direction in whioh walls and buildings fell, 
lends support to the theory of a southern focus near the coast, and 
northern focus noar the centre of the eastern portion of the island, as- 
suming, as I shall now proceed to do, the correctness of the direct “ theory** 
to be established. The directions for Kingston, Port Eoyal, Halfway 
Tree, Stony Hill, Constant Spring, and Buff Bay were determined 
by myself. The Kingston direction is, of oonrso, tho best established, 
being determined from a larger number of buildings. ^I'lie directions 



FIG. 8. — ARROWS SHOWING I-'AM* OF HUTIiDINOB, 

for places in St. Thomas are mostly from observations by Mr. Pearson, 
who, at the request of Mr. D’Aeth, Assistant Director of I’ublic Works, 
made a tour of inspection with the special object of investigating this 
point for my information. In Kingston, as I liave made clear, the 
buildings fell towards the probable centre of local disturbance, near 
tho shore of the eastern harbour, and I shall assume, therefore, in 
absence of contrary evidence, that the same rule was followed else- 
where. It will be found that in Lower St. Andrew and in St. Thomas 
the directions converge to an elongated ellipse, the axis of whioh is 
roughly from Rockfort to Yallah’s Salt Ponds ; but that, as far as the 
evidence goes, the buildings in the triangle—Newcastle and Silver 
hill, Glengoffe and Buff Bay — fell towards an area, the shape of whioh 
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remains at present indefinite, within that triangle. The observations 
here are, however, less numerous and less reliable than in the south. 
Situated within the same triangle, at the position marked A upon tho 
map, is the oenvorging point of the directions of the after-shock of 
June 29 recorded both at Kingston and Chapelton. Assuming the 
seismograms to be accurate, this gives the position of almost tho most 
westerly point of the northern origin of after-sliocks, which I shall 
assume for the purpose of this paper, to be the same as the northern 
origin of the earthquake. It is situate in the valley of i he Ginger river, 
on the southern side of tho western portion of tho central mountains 
on tho “ Metamorphio ” formation of Rawkin**’ * map, which is the 
“Conglomerate and Tuffs’* of Hill’s! map. 

If tho focus of the earthquake be related in position to the surface 
l>oundarie8 of the geological strata, then (reasoning from the distribution 
of damage without reference to the above radiant point) it appears not 
improbahlo that the cause of tho northern part of the earthquake was 
a relative movement ahmg the north-west to south-east line of junction 
of tho Carhonacoous shale and the Metamorphio series (using Sawkins’ 
terms), that is to say, the Kiclimond formation and the Conglomerates, 
usino- K. T. Hill’s nomouclature. Thai such disturbance has taken place 
in the past is indicated by the fault at this junction, which is shown by 
Sawkins not far from Enfield, and bearing north about 12° east from 
Kingston. Mr. Hall has already drawn attention to the existence of 
this fault in coiineetioii with the earthquake. Unfortunately, it has 
not so far been inspected, so that we have no evidence that there has 
been a further shift. The considerable shocks from north 40°, 41)°, and 
49° east, Mr. Hall traces to tho fault on the Spanish river, but in this 
case there is not only an absence of direct evidence, but the indirect 
evidence of the distribution of damage does not support the supposition, 
for scarcely any damage has been reported from^ this region of the 

island. 

The bend marked 10 on the map— that in which buildings were 
overthrown— oroBSoa tho islaiul from north to south with a cynical dis- 
regard for variations of geological strata (Fig. 9). This fact is probably 
due to its not being really the track of a single seismic wave, hut to the 
presence of a second centre of disturbance halfway across the island. 
When, on tho other hand, we examine tho distribution of damage beyond 
the neighbourhood of the two regions of original disturbances, wo find 
one well-marked connection with the arrangement of rock, viz. that the 
eastern boundary of the groat White Limestone plateau is generally 
the western boundary of severe damage. This seems to lie due to a 

• 'Report, on tho Goolosy of .Taraiiloa,’ by .Tames 0. Sawkins.r.o s. (Mem. Gool. 

Survey). 1809. , ^ , 

t ‘ The Geology and Physical Geography of Jamaica,’ by Robert T. HiU Cambridge, 

Ma8B..U.SA. 1899. 





THB JAILAIOA EARTHQUAKE (1907). 


269 


meohanioal reason, viz. that foundation on this resilient rock helps to 
make a building earthquake-proof. Thus Higgin town on the Lime- 
stone plateau was undamaged, whereas buildings on deep alluvium at 
Gave valley and Greenock close by were wrecked. In the east of the 
island hardly any damage was reported from the limestone region of the 
John Grow mountains. In St. Thomas and Portland some of the damaged 
houses, which a small-scale geological ina]> would indicate as being on 



FIG. 10 — EXTENT OF THE JAMAICA EARTHQUAKE AB A BBNBIBLE SHOCK 
(ROBBl-FOBEL SCALE). 


the White Limestone, are, in fact, situate on narrow bands of alluvium 
close to rivers. 

The shocks from the two foci of the earthquake of January 14 were 
practically simultaneous, so that they must bo ascribed to a common 
cause, but what was the physical connection between the two areas, 
causing them to be simultaneously affected, has not yet been discovered. 

The earthquake was felt in Haiti (Fig. 10), at a distance of 173 
geographical miles from Newcastle, but was not perceptible to human 
senses at a distance of 260 miles in Haiti, or in Grand Gaymau island, 
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260 miles to the west. The great strength of the shook near the two 
fooi, combined with the oomparativoly small radius of perceptible shaking, 
suggests that the earthquake was not deep seated. 

In concluding this outline of my investigation of the Jamaica earth- 
quake of January 14, 1907, conducted at my own expense, and without 
special facilities for prosecuting the work, I will venture to state what 
I think might properly have been done by the Home Government in 
this matter. A commission of three should have been despatched at 
once to the island, composed of a field geologist, an expert in building 
construction, and an hydrographor. The neighbourhood of the coasts 
should have been ro-snrveyed, a complete record made of all damage to 
buildings, simple seismographs set up in different parts of the island, 
and an exploration made for now faults, or movements of old ones, 
particularly in the somewhat difficult country of the central part of the 
eastern third of the island, which is at the same time mountainous and 
in many places thickly wooded. Three months would probably have 
sufficed for the observations, and another three months for preparing the 
report. The guidance which such a report would have furnished for 
selection of methods of building, and perhaps of sites for houses, in 
Jamaica, would in itself have more than repaid the expense, and the 
report would have boon a valuable guide in other parts of the empire 
which arc situate in seismic areas. 

1 am indebted to many persons for information, and desire to acknow- 
ledge my obligations to Mr. J. D’Aoth, Mr. J. F. Brennan, Mr. Frank 
Cundall, Mr. Maxwell Hall, the Rev. F. L. King, Sir Charles Nicholson, 
Bart., Mr. (’harlton Thompson, and the officials of the West India 
Direct, and of the West India and Fanama Telegraph (/Ompanies. 


Scale of Eauthqitake Intensity employed fos the Eoldino Map and for 

Fig. 10. 

11. All outer walls of brick lionseft built with lime mortar ovorthrowu. Com- 
plete collapse of stone-built country Iiouror. 

10. Outer walls of upper story of brick houses built with lime mortar over- 
thrown. New landslips on hillsules. New springs. 

0. Some brick and stone walls fallen. Old landslips enlarged. 

8. Cracks in walls sufficient to render them insecure. 

7. Slight cracks in walls and fallen ]»la8ter. 

6. No damage to buildings, but shock recorded as 'of a severity unusual in 
Jamaica. 

6. Moderate shock, felt generally by every one. 

4. Feeble shock, felt by persons in motion. 

3. Very feeble shock, but strong enough for the direction or duration to be 
appreciable. 

2. Extremely feeble shock felt by a small number of persons at rest. 

1. Microseismic shock, felt by an experienced observer. 

The arrangement of localities according to the class of damage described under 
readings 11 to 6 was made liy the author solely from the consideration of facts and 
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circumstanceB in Jamaica, but it was found that the scale was concordant with that 
of Rossi-Forel, except that in the latter the number 10 does duty for both the 10 
and 11 of the author. 

' Ihe descriptions for the numbers fJ to 1 are extracted from the RoBsi-Porol 
table, as given by Dutton in his book on * Earthquakes * (Progressive Science 
Series). One of these numbers (8) corresponds with the intensity observed in 
Eastern Cuba and in the western peninsula of Haiti. 


Tlie President : It is with sincere pleasure that we shall once a^ain hear 
Dr. Cornish address us ujxjd the subject whicli he has made csi>ecially his own, 
which he has moat appropriately christened Kumatology, or the science of waves, 
and to which he has devoted great ability and most careful attention. During the last 
ten years Dr. Vaughan Cornish has frequently addressed us (and has also con- 
tributed valuable articles to our Jotirnal) on that interesting subject, and has set 
before us his observations and his deductions on the action of waves in the atmo- 
sphere, in the hydrosphere, and in the lithosphere, or, in other words, in gaseous, 
liquid, and solid matter. Under the last head 1, ol course, include sand-dunes, sea- 
beaches, and snow-waves. Many of you will remember that Dr. Vaughan Cornish 
visited the Nile for the purpose of examining tl sand-waves of the desert which 
border upon the valley and delta of the, river, aud that ho also went to Canada to 
investigate the phenomena of snow-drifts and snow-waves; hut I do not for a 
moment suggest that he went to Jamaica in order to examine the action of earth- 
waves, which he encountered there in a formidable sliai^e, and wliich lie is 
going to describe to us tonight. As regards his invostigations in the hydrosphere, 
])orhapa the most interesting that he has laid before us was in relation to that 
remarkable tidal wave in the river Severn, which is known as the Severn bore. To 
those who have not followed Dr. Vanghiin Cornish’s investigations as a whole, I 
w'ould recommend the perusal of an abstract, which appeared in owr Journal for June, 
1809, of an address which he had given us a l»'w raontiis before on bis new science 
of Kuraatology, and in which he dealt generally with the subject. One great merit 
in Dr. Vaughan Cornish’s observations, if I may venture to say so, has been that he 
has fixed those observations, wherever it has been practicable, with the aid of a jdioto- 
graphic camera, and even the Jamaica earthquake did not make him forget that 
valuable companion. I am quite sure you will understand that it would bo 
inappropriate for our lecturer to attempt to-night to enter into the more technical 
sides of his very interesting subject. He is reserving these for an address to the 
Research Department of onr Society, where we can liave a full discussion, [that 
Department l^ing, as you know, open all Fellows of the Society, as well as to 
eminent and recognized scientific observers from outside. 1 will now invite Dr. 
Cornish to give his address. 

Dr. Stbahan : I must confess to having had at first some misgivings as to the 
propriety of bringing an account of an earthquake before a Society whoso function 
IS tiio study of geograjihy, but I was somewhat reassured when 1 camo to reflect 
tliat earthquakes are important factors in the determining of coasls, in the altera- 
tions of the level of the land, and in the formation of mountain chains. We have 
heard a little, and we hope to hear a great deal more, u|X)n the cause of this earth- 
quake. The fashion now, if I may use the expression with regard to scientific 
hypothesis, is to find au originating fault for every earthquake, and I am bound to 
state that in my opinion that theory has been sometimes forced beyond its 
legitimate limits. I do not mean to say that a fracture, such as a fault along which 
the strata have been misplaced, may not have been the cause of many earthquakes, 
but I think that the wrong fault has been credited with the mischief in several cases. 
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In tbe first placo, niAny of tlio faultB which arc shown upon our geological maps, and 
which are familiar features to all geologists, are faults of very ancient date indeed. 
They are defunct in the sense that they came into existence when the world was 
young, and that they have boon inactive during many geological ages. Unless there 
is some evidence of renewed movement along such faults, it is hardly fair to credit 
them with having caused the earthquakes of to-day. As another example, I may 
mention a case of a somewhat different kin<l which took place recently. It will bo 
within your recollection that in South Wales, some few months ago, there was an 
earthquake of considerable intensity. An account of it was published, and the 
isosoismic lines wore drawn with what seemed to mo an astonishing regularity and 
certainty. The originating fault also was laid down exactly, the towns by which 
it passed were named, and, in fact, the account of it as published was circumstantial 
and bore ujwn it the aspect f)f truth. But it so hapi->oned that the region which 
it was supposed to traverse is honeycombed with old coal-workings, and in that 
region every fault which exists is perfectly well known ; I am able to state as a fact 
that no such fault exists along the line doBcrilx?d. One comment I should like to 
make, and I think it has occurred to every )K)dy m this room. Wo always have been 
given to understand that an earthquake is one of the most terrifying experiene^es 
through which a man can pass, and 1 think there is nothing that we have soon or 
heard to-night to dispel that idea. The obligation under which we are placed by 
one who has passed through the ordeal, and has l)cen able to preserve for ns a reliable 
record of what took place during that wonderful moment and after, is great. 

Sir Chables Nicholson * I did not come at all prei)arcd to say anything t-o-night. 
I went out to look at some of the buildings, with a view to suggesting how they should 
be reconstructed. From the architect’s ]>oint of view, the old buildings in Jamaica 
were constructed without much foresight as to the possibility of earthquakes. Two 
hundred years ago tlicrc Nvas a ]»rosperons town at Port Boyul, whicli is the spit of 
land now enclosing the liarlwur. This town was shaken down by an earthquake, 
and the i)Oo])le of Port Boyal wont and settled at Kingston. Having got to Kingston, 
they made up their nnu<lK that the}' were perfectly safe; so they proceeded to build 
rather handsome (^ueeii Anne buildings with good iluek walls, hut not very choice 
materials. They never Uionght that the eartlupiako was coming, and it didn’t come 
for two hundred years ; at la'>t it di<l, and many of the buildings came down. But 
there are some buildings in Kingston wliicli did not come dowm, even in tbe central 
part of tbe town. In one instance 1 think Hr. Vaughan Cornish may boar mo out. 
He probably noticed tbe tram comiiany’s power-station. 'I'liat is a building which 
has no partitions or intr'rnal supports of any kind, it is a brick and cornont building. 
Other brick buildings in Kingston, such as the parish churcli, were built witli very 
poor lime-mortar, and these buildings collapsed, at any rate in the jiarts of tbe town 
which wore most affi'cted by the earthquake; b it tbe buildings did not collapse if 
they were built in cement-mortar. By the quay, again, there is a largo customs 
sliod, a considerable-sized room, aWmt as long as this theatre, unsupjMirted by but- 
tresses or columns or internal walls, but it was built of remont concrete, and stood 
without a crack. Tlioro is only one other thing 1 should like to say, and that is, 
that before going out to Jamaica, and on the way out, I read a good deal that had 
been written by Prof. Milne about the bidiavionr of arches, and I was surprised to 
see liow very many arches in Jamaica stood without any serious injury ; there 
seems to be an elasticity in arched ctm-struction, and an arch gives from right to 
left, and so minimizes the shock. 

Mr. Oldham said that, as he liad not expected to be called upon to speak, he 
could only mention some of the various ideas which passed through his mind as he 
listened to Dr. Cornish’s paper. He would put first the fact that this Jamaica 
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earthquake, althuugb, as Dr. CoruUb retuarked, a great earthquake, was not a very 
great earthquake. It did upt coarpure, for umtance, with the 181)7 earthquake in 
India, or, to conic nearer to them in time, v^ith the V.alparaiso earthquake, which 
caused vastly greater damage. And m tlie minor question of the interruption of 
amusenionts, Dr. Cornish had mentioned tliat four months olaiised before there was 
a dance in Kingston; hut the Val()araiso oarthqunko look place more thau live 
months before the Jamaica one, and ho had l>ceii informed only a day or two ago 
that the after-shocks were still frequent, and severe, hi> much so that nobody had ven- 
tured lo suggest the possibility of a <lance. This earthquake had suggesLcd some 
very curious seismological problems. When the first accounts came of t]ie earth- 
quake, it appeared to be one of those very locali/.ftd earthquakes, like that of Casa* 
nncciola in 1883, which are extremely intonfce over a small area, and aio hardly felt 
outside that small area. Later on aceounts came in which showed that this inter- 
pretation needed to be modified ; cables wore fractured, not close in sliorc, hut at dis- 
tances of 5 and 8 miles away from Kingston, and Mr. Maxwell Uall’s rc|jort, as well 
as Dr. Cornish’s account, showed tliat the earthquake was not so localizisl in Jamaica 
as at first apjioared. Moreovei, the long-distance recoids in Euroiie and olsowhere 
wore very insignificant, in comparison with the magnitude of tlio caithipiake at its 
centre, or what is called the m.igaseism. There was another word which had been 
introduced uf late years, namely, “ teleseisiii ; ” though originally it meant merely a 
long-distance record of an earthquake, he v as not sure that it did not represeut 
more than that, or that the distui banco registered at a distance from the origin of an 
earthquake was the pamo thing as Ihatfidl on tlic spot. It is quite certain that many 
great macroscims give rise to very small toleseisms, and he w^as investigating thejios- 
sibility of the converse. This was dillicult to establish, as it was only lor the last few 
years that records wore available to woik on, but the disturbance represented by the 
l/oleseism seemed to bo distinct from the superficial disturbance, or macri*HeiHrii, which 
causes damage near the origin, lie would not discuss Dr. Cornish’s theory of the 
origin of the earthquake, because that subject would come up again at a iuture 
meeting. Finally, with regard to the question of damage lo buildings and eartli- 
(]Uiiko construction. This had been studied and reported u])ou in the case of sevoial 
of the great earthquakes which liad lately been cx]»crjenccd, and the one thing that 
hod come out j)rominent above all otlicrs was that, it you wanted lo make an euitb- 
quake-jiroof building, you must put in sound matciial and good construction. In 
San Francisco not one soundly built building was seriously damaged. In Calabria, 
where so many lives were lost and so many buildings were destroyed, Irof. Rieco, 
m his report to the Jtaliaii Government, attributed the greater part of the damage 
to bad constnictiou and faulty material. According Lo him, thcfco were rarely 
good, occasionally passable, often bad, but usually sinful ; and, to judge from 
Dr. Cornish’s photograjdis, it seemed that very much the same might bo said of 
Kingston. Like the last siieaker, be bad been struck by the standing of the arches, 
hut was not sure that the explanation offered was the correct one. An arch 
was in itself the very worst form of construction possible to resist an earthquake, 
hut an arch could not bo built of bad material and bad workmanship. Where 
arches were put into a building, good material and good workmanship were used, 
whatever might bo done in the rest of the wall, and so when the earth- 
quakes came, it was [Xissible that the arch might stand, while the wMls, ui t 
of poorer material, were destroyed, 'riiero was one peculiarity about the p o 
graphs, in tliat what Dr. Cornish called the partition walls often stood and sup- 
ported the roof, while the outer walls fell down. He would Uke to ask 
these were partition walls as we understood the words. An Eng is oiwe 
is generally built with the partitions weaker than the outer walls, but the 
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photographs suggested tl)at in IQiigston the former often constituted the essential 
framework of the building, and that the outer walls were additions built of inferior 
material. If that were the case, it would be easy to underttand how they might 
be thrown down, while the central framework remained standing. 

Dr. Lonostaff : It was iny good or bad fortune to be, like the lecturer, an 
unwilling spectator of the earthquake in Jamaica. I was thinking of going into 
the Conference Hall, merely waiting for the speaker to sit down, when I heard a 
noise and felt a shaking, and said, “ Hallo, I am in for the earthquake which I have 
always wished to oxixjricnce,” There was a noise, as tliough the tiles were coming 
down, but I did not see any tiles come down. I thought I would go out, because 
if there were a panic, 1 should be thrown down. I went to the top of the staircase, 
and went about halfway down, when 1 thought I was pushed from behind. 1 
finished the descent head first on my back, and found myself standing on my head 
in the middle of the street, but picked myself up not materially the worse, and 
tliought what a very trivial earthquake tliat was to bo in. To prove how little it 
afifccted the people, 1 may say they came out of the building two by two, and a 
gentleman came up to speak to me. I said, “ Hallo, you have been down, as I have 
been; if you will dust my coat, I will dust yours.” I had some diflicult yin coming 
dow'D to the place where I found my wife. She was going up a staircase close to a 
big window, and was struck with the astonishing brilliance of the day. At that 
moment she felt the sensation of a very lieavy vertical blow from underneath ujwn 
the stairs. She grasjHjd the situation at once, and turned round to go out. The 
whole place was shrouded in darkness fiom the quantity of dust; the wall to her 
light hand was waving backwards and forwards, and bricks were falling from the 
top of it. She went through a volley of bricks, almost feeling her way, and down 
two or three steps into the street. 1 visited the building a few days afterwards; 
the whole of the upper story of that building itad fallen outwards; iny wife Imd 
apparently gone througli three or four cart-loads of bricks. ^Now, after this [Hirsoual 
experience I cannot but recount the exjjerienco of a man, Mr. Abel, whom I met 
afterwards. He was at the Constant Spring Hotel, watching a lawn-tennis match. 
He had had a sunstnAe in India some years before. Ho said that the lawn 
appeared to be blown up and down in waves, and he said, “ (Jracious me! I have 
got the sunstroke again ! ” Then he raised his eyes to one of tlie stonework tiers 
of the hotel; he saw an immense crock that extended from the bottom of the build- 
ing to the top, and it was sufficiently wide at the top that a man on horseback could 
have ridden through it. The lecturer has made no allusion to the remarkable 
fracture of the cable about 11 miles south-east of Port Royal. Now, that is a very 
extraordinary thing which has to he accounted for somehow or other. Then there 
is another thing which must be borne in mind, and it is osiKJcially interesting of 
this earthquake, for, as far as 1 can sec, the maximum intensity was somewhere 
between or near the south-eastern corner of Kingston, or somewhere thereabouts. 
Well, that is extremely near Port Royal, or wliere the maximum disturbance 
occurred in the earthquake two hundred years previously. I think that fact is 
interesting when considered in connection with the question of faults. Two or three 
days before the earthquake I was walking through the streets of Kingston, and 1 
said, “ Good gracious 1 how they do need a Building Act here! What a shockingly 
built city it is ! how bad the material 1 ” and 1 think the account of the enormous 
amount of dust raised by the earthquake is almost a proof of the badness of the 
mortar. Now, with reference to arches, I notice that semicircle arches stood the 
earthquake very well, but Gothic arches stood it badly, I am sorry Dr. Cornish 
did not get to Spanish Town. It is very interesting, as containing buildipga of all 
sorts of descriptions of strength, and being a considerable distance off, and where the 
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strength, whereas a wood building is light and has eonsiderable tensile strength ; 
and th^ereforo it seems to me that you want to combine as little weight as possible 
vith the maximum of tensile sirring. A further question arises, which the lecturer 
I not allude to and that is, what should any of us do in the event of finding our- 
selves in a building when an earthquake took place? 1 have great confidence in 
^ying, if you are in bed, stop in bed, uulc.s8 you (eel inclmed to got under the bed. 
you can practically do nothing— you must wait till it is over; but the danger in some 
cases IB greater than in otheis, and the danger is greatest of all just outside your own 
tront door. It is better to stop inside a building— you may be killed, and you may not. 

J bo PRESinEN’r ; I do not feai, witb Dr. Straliau, lliat we may iHirhaps Lave 
been going beyond our province, for geograpliy deals with the surface of the globe 
and with ourselves wlio live upon it. Earthquakes will insist upon coming to tlie 
surface— that is the worst of them-so tliat wo must deal witb them geographically. 

1 am impressed witb a melancholy coincidence. We all remember the story of the 
lady who said how proyideutial it was that most groat cities had rivers flowing near 
Ibeni. It stiuck me, while looking at Dr. Cornish's valuable map, that it was the reverse 
of provideutial that Jamaica’s chief city happened to be close to the centre of the 
a^rea of disturbance, thus resulting in a deploiable loss of life. We tender to Dr. 
Cornish our most cordial thanks. ' 

Dr. CoiiNisu : At this late hour I will not detain you with any lengthy reply to 
the various interesting remarks that have been made by diflerent speakers. I com- 
prosBcd my account as mucli as iiossiblc in order to allow ample time for those who 
were to follow, and many of the points which are raised are, in fact, answered to 
the best of my ability lu the written paper, to which I will venture to refer you. 


The following discussion took place at the meeting oC the Kesearch Department ; — 
Mr. H. D, Oldham comjdimonted Dr. Cornish on the acumen of his observa- 
tions and the importance and interest of the observations which he had gathered 
together in his first attempt at seismological research, but was unable to agree 
with Dr, Cornish in some of his deductions. As regards the “ double-barrelled ” 
origin of tlie earthquake, the concept seemed to him out of date ; the old mathe- 
matical hypothesis of an origin so limited in size that it might ho regarded as a 
point had long been abandoned, and the origin of great earthquakes recognized 
as a more or less extended fissure, to use the nearest word available. A very 
fc»triking paper on earthquake origins, by Colonel liarboe, has showed that these 
fissures very probably ramify over a much more extensive area than used to be 
wupposed, and are probably coextensive with the area of sensible shock. In view 
of this explanation, the supposition of more than one focus becomes modified into 
that of^a single extended origin with a varying intensity of disturbance in 
different portions. The discussion as to whether the motion of the wave-particle 
was in the direotion of the wave path, or transverse to it, seemed superfluous in 
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the fdce of our knowledge that it could be neither. The direction of overthrow ol 
pillars was no louger accepted as an indication of wave-motion ; it approximately 
coincided on the average with that of the direction of maximum amplitude and 
acceleration, but arguments derived from data of this character had to be used 
with great caution, and were es{)ocia]ly uncertain when derived from isolated cases 
of overthrow. 

Dr. CoBMisu: Mr. Oldham says that experienced seismologists have long 
abandoned the theory that the origin of an earthquake is a point. He says that, 
for convenionc^e, they call it a fissure, and that it has considerable extension. 1 
have not described the foci of the Jamaica earthquake as ix)int8, but as long lines 
not necessarily straight, which is precisely the form which Mr. Oldham says is 
favoured by exi>criencod seismologists, and 1 have avoided the use of the term 
“ tibSLirc,” of which he does not wholly approve. 

But Mr. Oldham then suggested that earthquakes do not, in fact, come from any 
such definite origin, but that there is a large area over wliich the intensity is great, 
shading off, as 1 imderstand him, gradually into the surrounding area without any- 
thing to indicate an origin possessing even the shape of a fissure. I must travorso 
his implication that this is a view at all universal among exixirioncud seismologists, 
or that an assumption to the contrary is antiquated. Prof. J. Milne, for instance, 
at the meeting of Section E of the British Association in August, 1907, attributed 
the principal part of the Jamaica earthquake to a fault, which lie spoke of as “the 
main fault,” and for which he si)Ocified a definite direction. Dr. Charles Davison, 
in his well-known iiapors upon recent earthquakes, frequently traces their origin to 
a definite line of faulting. Bight or wrong, therefore, the treatment is neither anti- 
quated nor contrary to the methods of exjxjrienced workers. Moreover, in the case 
of the great Californian earthquake of 190G, commonly called the San Francisco 
earthquake, it is matter of common knowKdge that the effects grouped thonisolvcs 
about a long line of fracture jilainly visible on the surface, and the investigators 
have further stated that this is the line of a previously known geological fault. 

With regard to tlie connection between the direction of after-shocks and that of 
the main shocks, it will be seen, on reference to my paper, that I have made no as- 
sumption of inevitable coincidence ; but when Mr. Oldham says that, although due to 
the same original caute, it is illogical to HUjqiose them to come from the same place, 
I think he overstates his case, and in support of this opinion 1 will draw attention 
again to that set of after-shocks which was most strongly felt at Kingston. Their 
average diiection was from about 16® south of east, which is the direction in which 
buildings in Kingston fell, and the direction from which many facts indicate that the 
chief original rhock came. Now, if the original cause be the same, and if, as in this 
case, the direction of approach be the same for original shock aud after-shock, surely 
the logical burden lies on him who asserts that their places of origin are different. 

1 am glad that Mr. Oldham considers that the facts I have gathered form 
a useful basis for thforttical treatment; hut I confess I am disappointed that he 
has given so little indication of the ntanner m which he would projxMieto deal with 
them. I think that, if you recall the history of scientific research, you will agree that 
a theory which groups together facts and explains them will hold the field, until 
another theory is put forwaid which explains more facts and explains them better. 
1 think, therel^ore, that my treatment of the Jamaica earthquake will have to last, 
lK)8sibly to the detriment of science, until a better aud more definite theory is 
advanced, which perhaps Mr. Oldham may achieve, hut which he has not yet done. 

Major Close : 1 am sure you will wish me to thank Dr. Vaughan Cornish for his 
very excellent and instructive paper. The facts he has brought forward will prove 
moat valuable to all those intereaUd in the subject. 
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By A. H. HARRISON. 

In Biftiting on this expo<3ition into the Arotio ooean, I hoped to achieve 
results which, however incomplete, might be of some slight service 
in adding to the knowledge already possessed of the North Polar 
Begions. 

On July 4, 1905, 1 arrived at Edmonton, which is the most northerly 
post of the Canadian Pacific railway. After a few days’ delay I went on 
to Athabasca Landing, where I had a show — that is to say, a flat- 
bottomed boat — built. We started down the river on the 22nd with 
two years* provisions, some of which I had bought hero and some at 
Edmonton. From Athabasca Landing to the Grand rapids — a distance 
of 165 miles — there is a very fine country, which is little known, and 
doubtless will one day be as thickly })opn1ated as any part of Canada. 
The rapids, which extend for the distance of 87 miles, are somewhat 
awkward to navigate; but, with the exception of the Grand rapid, no 
other part of the river offers any difficulty. 

After leaving the rapids, a distance of 185 miles is travelled to Fort 
Chipewyan, after which the Slave river is reached ; it wends its course 
for 312 miles into Groat Slave lake. The navigation of the Slave river 
is very simple, with the exception of 15 miles of rapids, which have to 
be portaged over at Fort Smith. From Fort Eesolution across Slave 
lake. Hay river is the first harbour, a distance of 70 miles. From Hay 
river to Fort Providence, which is the ilrst post on the Mackenzie river, 
the only difficulty is getting into the river, the channel of which is 
crooked, and in many places shallow. From Fort Providence down to 
the Arctic Red river, lat. G7° 26', long, 1 34^ 4', where I got frozen 
in, the distance is 900 miles, and the navigation is exceedingly simple 
for the whole distance. 

The country that one passes through from Athabasca Landing down 
to xhe Arctic Red river is full of vegetation, and will, in my opinion, 
one day bo settled, la all the mission gardens at the different posts 
that 1 passed, I saw wheat and barley growing, potatoes, lettuces, 
turnips, carrots, and every kind of vegetable that one grows in one’s 
own garden at home. The country is thickly timbered near the banks 
of the river, and there are few places in which you do not find large 
patches of prairie. You pass by a great outrush of natural gas, and oil is 
oozing out for miles along the river bank. An Earth-movement has 
taken plaoe, resulting in a line of fault, which is marked for more than 
100 miles along the bank of the Athabasoa river. Out of this, oil has 
been oozing we do not know for how long, and no one has yet found 


• Map, p. 860. Bead at the Royal Geographical Society, December 16, 1907. 
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the reaervoir of oil which may exist there. A German noble, the Count 
von Hammerstein, has spent a great deal of his own money and time 
in trying to find the reservoir, and I most sincerely hope that he may 
be successful. Coal and asphalt are to be seen everywhere, and there 
are great salt-plains not far distant. If three railways were run on to 
this great waterway (which could be done with a small outlay in com- 
parison with the value of the country they would open up to the 
settler), the benefits reaped would be great. I should be an advocate 
for railways being built to Athabasca Landing from Edmonton, which 
would give easy access to 10.5 miles of river in one direction, and 210 
miles in another up to Lesser Slave lake. A railway on to the Peace 
river would open up the whole of that waterway a distance of 600 miles 
down to the Slave river; while one railway from Prince Albert’s to 
Fort McMurray would open up the Athabasca and the Slave rivers. 
The navigation on these waterways is effected with ease ; any one can 
build a raft out of the timber which is at hand, place bis cattle and farm 
implements upon it, and drift down the river until he finds the land he 
requires. 

After traversing some 1800 miles of waterway, and taking observa- 
tions for latitude and variation of compass at every point, I was frozen 
in at the Arctic Red river on October 4, and my i)osition was that 1 
had either to abandon all my supplies, or remain where I was until open 
water in 1 900, which would mean wasting one year. I at once made up 
my mind to abandon the supplies and to go on with the dogs to Herschol 
island, a distance of 240 miles. This was not quite such an easy task as 
it appeared. After a great deal of diflBoulty and many journeys over to 
Fort MoPherson, I at last sucoeoded in persuading two natives to accom- 
pany me to Herschol island with two slodges. One of the greatest 
difficulties that the traveller has in these parts is the economizing of 
supplies. Taking nothing with me but a Primus cooking-stove, instru- 
ments, and food, I could not reduce the weight of the sledges to less 
than 400 lbs. One sledge had 401 lbs. on it, and the other 405 lbs. 
There was a team of six dogs to each sledge. 

We left Fort McPherson, on the Peel river, on February 14, and 
after travelling for ton days at an average of 24 miles a day, we got to 
Herfichel island. Hero I was in hopes of getting some supplies from 
the whalers, and making a sledge Journey out on the ice, but, unfortu- 
natel}’, I found that they were all bound for San Francisco, and had been 
frozen in about a month earlier than usual, without any supplies for the 
present winter. I had abandoned my own supplies for no other reason 
than to make a trip out (jn the ice, and when I found it impossible to 
get anything at Horschel island either for myself or my dogs, I had to 
abandon the idea of going out on the ice. From what 1 gathered from 
the captains, I concluded that they had been out as far from land as any 
one could get with a properly equipped sledge expedition, on account of 
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open water, whioh I think exists off that ooast, and I am still of the 
same opinion. 

The position at Herachel island was briefly this : There were two 
hundred and fifty people on board five ioe-bound ships, and of these only 
two vessels had any suppKes at all. They divided up these stores, and, 
by keeping every one upon half-rations, there was only just enough food 
to last them until the middle of July. ‘ At the time of my arrival— 
February 24 — the Eskimo were killing cariboo in the mountains within 
a few days' distance of Hersohel island, where the deer-meat was most 
valuable to every one, but to bring it down from the mountains was 
a matter of great difiioulty owing to the scarcity of dogs. Accordingly, 

I resolved to go into the mountains myself, and to lend my dogs to the 
whalers to gei their deer-moat. I wanted to meet the Eskimo and to 
learn something about their language, iti order that I might make upe 
of them next year. 

At the end of April I returned again to the ships, and made a map 
of Hersohel island, which I did by triangulation, measuring my base 
out on the ico, and extending it over the island. This occupied me 
un^il we sailed. 

On the 20th, while in the mountains, I saw the first fly — a blue- 
bottle, On May 31 wo got our first geese, and on June 4 the first fish 
were caught at Hersohel island. During this time I carefully noted all 
such days as were marked by the flight of wildfowl ; and for two days 
early in June saw swan flying north-east true, great numbers of them 
passing Hersohel island at a great height, and all going in the same 
direction. These wore the only birds I saw not flying along the coast. 

On June 16 I left the ships again to go over to the south-west 
sandspit, taking with me an Eskimo called Kokatu and his family. In 
crossing the bay, we passed over several lanes, which were about 12 feet 
wide in the narrowest place. On Monday, June 18, there was no sign 
of open water anywhere, and on Wednesday the 20th it was all open 
water. On July 1 the ioe was full of holes, which rendered travelling 
quite impossible. I went back to the ships on J uly 3, going over the 
island, and on July 10 we put to sea. There was nothing but floe-ice 
in sight, with several lanes, and, after a great many difficulties and 
delays, we got to Point Sabine, and there took on driftwood to bum, as 
the ships had but little ooaL We loaded every available space with 
wood, which, mixed with a little coal, lasted till August 14. 

On July 12 we left Point Sabine and steamed round Pullen island, 
being in the ioe most of the time. Whenever we conld not go forward, 
we tied up to a piece of ioe. There were plenty of seals and wildfowl 
in the water ; and off the .north side of Pullen island we encountered 
a great deal of old ioe, which was drifting to the west. One of the ships 
tried to anchor, and lost its anchor ; another ship injured its propeller. 
After leaviufit Pullen island we did not encounter much ioe, but steamed 
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about 10 miles off shore to Cape Brown, afterwards crossing Liverpool 
bay to the Baillie islands off Cape Bathurst. While here I made a map 
of these islands, and got observations for latitude, longitude, and 
variation of the compass. Here we had a few days’ delay, on aooouut 
of a great mass of old ioe which lay to the' north-east of this point. I 
went out on this ice from the north end of Baillie island ; it was quite 
stationary, and there were many pieces that I thought were 20 feet high. 

On July 27 wo tried to get round the Baillie islands. We steamed all 
day in a north-westerly direction, in heavy old ice all the time, and at 
six o’clock we tied up to a piece of ioe. We were 20 miles off shore, and 
in 14 fathoms of water, and the ioe was drifting to the west. As we 
were unable to make any headway, and as more ice was coming down 
from the north, we were driven back to the Baillie islands, where we had 
to take refuge on the east side of the sandspit. 

We started again on August 3, and, after struggling with the old 
ioe most of the day, steamed out into open water, and went straight 
across to Nelson’s head, Banks Land. We got within a mile of Nelson’s 
head, and steamed up the west shore of Banks Land, without seeing a 
piece of ice anywhere, as far as Cape Kellett. This was on August 5 
and 6. On Cape Kellett there were a few pieces of old ice aground, and 
though I could see with my glasses the pebbles and stones on the beach, 
I could not descry a vestige of driftwood anywhere on this west shore. 
It was blowing hard on the 6th and 6th, so we did not anchor. I could 
not say whether there was a current along this shore or not, but, seeing 
no driftwood, I concluded that there must be a current from the north 
or south. If there were such a current from the north, and an ice-bound 
ocean to the north, it munt needs bring down ice along the Canadian 
shore throughout the year; but during the time of open water that I 
spent on that coast, it was seldom that I saw any drift-ice. After we got 
away from the ice on August 4, there was really none to speak of within 
60 miles north of the Canadian coast; this date agrees well with 
the date of open water round Point Barrow and Capo Kellett. There 
seem to be three points where the ioe accumulates, and they are all 
clear about the first week in August. There was one year wlien the 
whale ships were unable to get to Banks Land, and this year north- 
west winds prevailed, and ice of this description extended everywhere 
from Cape Bathurst to Banks Land 10 miles off shore. A north-east 
wind prevailed whilst I was cruising in these waters, and on returning 
to Herschel island, 1 heard that they had had nothing but north-west 
winds. 

On July 20 Captain Cottle was 50 miles north true of Herschel 
island. Current was running north-west true, and there were large floes 
in sight ; and it was reported to me that in September Captain Levett 
was 100 miles north of Herschel island, and killed a whale, with no 
ioe in sight. After leaving Cape Kellett we steamed out north-west 
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true, seeing no ice, and oame round eventually, after about three days, 
to Liverpool bay. There was a little ioe still off the Baillie islands, 
about the same amount as there was off Oape Kellett. Between here 
and Hersohel island, we steamed out some 60 miles from shore, and 
only saw a few floes of old ioe, which was at that time drifting west. 
We had had continual north-easterly winds. 

On August 14, lOOO, we got back to Herschel island. Here we had 
expected to find a tender bringing up coal and supplies fur the ships to 
go out with, and I had arranged to get two years’ supplies, whioh would 
have enabled me to complete the work which 1 came out to do; but, 
unfortunately, we received instead the news of the destruction of San 
Francisco by fires and earthquakes. To the whale-fishers, who all had 
their homes in San Francisco, and who had just gone through a winter 
of exceptional hardship, the blow was a hard one, and, after waiting 
for a week, they gave up all hopes of the tmder, and started west on 
August 21. They offered to take me to San I^’rancisoo, nor have I ever 
received greater consideration from any one than was shown me by 
these brave follows during my stay with them. I might also add that, 
though they have taken a groat wealth of whalebone out of these waters, 
they earn every pound they make. As soon as I went ashore at 
ITerschel island, I engaged two Eskimo and their families for one year 
to hunt for me and clothe me and keep me. They had a whale-boat each, 
and I had bought one fioin the whale- fisheis. 

On August we loft ITerschel island ; 1 intended to winter 
wherever game could bo found, and wait in the Arctic for another year 
or two, if necessary. With this intention, 1 arranged with a whaling 
captain to bring me up two years’ supplies. I went up the west branch 
of the Mackenzie river to Fort McPhei>on with three whale-boats, 
making a route survey of the river and taking observations for latitude, 
longitude, and variation of compass whenever possible ; hero I got some 
ammunition and rifles which I had loft there the year before. 1 also 
obtained some supplies from Messrs. Nagle and Hislop, and started 
down the east branch of the Mackenzie for the Eskimo lakes, where 
i intended to winter. We got frozen in at the north-east end of what 
1 call the Long lake, and hero wo left our whale-boats. We were 
Jiow a party of thirteen, with eighteen dogs. Wo wore in hopes of 
iiiiding l>oth deer and fish, but wo found very few of either until late 
111 November. We had to struggle for existence until October 20, wheTi 
1 decided to push on to the east. We travelled over a height of land, 
through a valley, for a distance of 27 miles, and oame to the first 
flskimo lake. After crossing the lake, wo found, at the north-west 
<‘nd of it, a little river where there was open water and abundance of 
fish. We took as many as seventy white fish out of our net every time 
we went to it. The natives also caught from fifteen to twenty trout 
every day, and by setting night lines some losohe were caught every 
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night. Finding no deer in the country, I thought this was too good 
a thing to pass, and so I decided to winter here. I had surveyed the 
country as far as tl^is, getting observations for latitude, longitude, and 
variation of compass everywhere along the route, but now I hoped to 
get a few oocultations. We were now near the edge of the timber- 
line, but there was plenty of wood to build a house and to make fires, 
go I told the natives to build two houses — one for myself, and one for 
them. I stayed here until January 19, when I went down to the coast, 
returning by another route, and reaching camp the second week in 
February. During this journey wo had four cold spells, the thermometer 
once registering from 50° to 67° below zero for a week. I surveyed the 
route I took and the route I returned by ; the country between my 
winter camp and the coast is a mass of small lakes and hills, which are 
often conspicuous for the volcanic appearance they have, but they are 
not of volcanic origin. 

The Eskimo told iiio we should get no fish after the sun had returned. 
Even when I loft camp fish were not numerous, but when 1 came back 
they could not bo caught by hook or by crook, nets and hooks being 
both useless. My scanty supplies having all gone, we had a very 
hard struggle for existence, and for six weeks wo lived on ptarmigan, 
which the natives snared with twine or shot on the neighbouring 
hills, and on musk-rats, which wore caught on the lakes under the 
snow in small traps. Needless to say, our fare was a very scanty one, 
but we managed to keep most of our dogs and ourselves alive until 
March 25, when we started off in an easterly direction down the great 
waterway (which I particularly wanted to survey) into Liverpool bay. 

I took with me two natives, the women and children, and the dogs, 
which now numbered only twelve, as I had lost some dunng those 
hard times from starvation, 

I followed and surveyed this great waterway by stations of triangu- 
lation, route Burve3’B with a prismatic compass, and observations for 
latitude, longitude, and variation of compass whenever possible until 
1 got in sight of Liverpool bay, and here, through shortness of food, 
we had to go to the coast. The country between the Eskimo lakes 
and the coast is particularly fiat, dotted with oonspiouous hills rising 
straight up out of the ground. According to Sir J. Richardson, they 
are of gravel and mud formation, but the abrupt angle they form with 
the plain is particularly interesting if this is correct. After five days 
of starvation, which forced us to kill two dogs to keep the rest alive, 
we arrived at Kangianik, where an old Eskimo called Tinkpuna treated 
us with great hospitality. I surveyed this coast-line carefully with 
a prismatic compass, getting observations whenever possible, and found 
the sandspits and points to bo of a curious length and shape ; this is a 
feature of the whole ooast-lino. During this time I never Imard the 
natives complain, and they always appeared as cheerful as if they hod 
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plenty to eat. On May 3 we went to the oast branch of tho Mackenzie 
river, travelling np it knee-deep through soft snow and slush ; nor were 
wo able to put our sledge ashore, by reason of the open water on either 
side of the river, but had to camp every night on the middle of the 
ioe. However, we managed to get to our whale-boats before the ice on 
the river broke up, when we again suifored considerable privations on 
account of the scarcity of food. On May 14 we got our first wildfowl, 
and after this we enjoyed plenty, such as it was, until I returned to Fort 
McPherson in Juno, where I waited for my mail which brought me 
home. Coming down the Mackenzie river, when in sight of Point 
Separation, the high ground on tho oast side docs not follow tho present 
course of tho river, though the bank is 40 feet high, and thickly 
timbered ; bui the hills are some way to the east, and run in a straight 
line to the south end of the Long lake, and from hero they can bo traced 
to Liverpool bay, on the south-east side ot tlio Eskimo lakes. 

Where this little river, which we went up in our whale-boats to get 
to the Long lake, enters tho Mackenzie rivoi there is high ground, which 
you can also follow to Livcrjiool bay in one direction, and to Kichard 
island in another. From hero to Kichurd island the Mackenzie flows 
close under the heiglit of land, and in some places tho banks are 
precipitous. The country between tho Eskimo lakes and the coast 
slopes down more gradually from the Mackenzie river into a very flat 
coast-line, extending 10 miles from tho ocean, and is dotted all over with 
conspicuous hills. They rise out of the flat ground from 100 to 200 
feet, and the top forms a round basin 6 to 10 feet deep in the centre. 
Tho natives value those near the coast as certaiii reservoirs of water. 
In tho mountains on the west side of the Mackenzie to tho south and east 
the slopes appear precipitous, and to tho north and west more graduah 

The Mackenzie river begins to widen out into a delta at Point 
Separation, which is 200 miles by water from tho most northerly island, 
and in its widest place is 45 miles broad. The west branch of the river 
breaks up into many channels, which have cut their way through a 
plain lying immediately under the mountains. West of this plain you 
come to Shingle point, and this forms a bay with the sand-bars, which 
extend in a westerly direction from Tent island. 

The main channel of this river wends its way through many islands 
along the coast between Hooper and Pullen islands. Tho cast branch 
comes into the ocean by many channels, lying between the north-east 
comer of Richard island and Toker point ; that between the mainland 
and Richard island is narrow up to Point Encounter. From here it 
widens, but there are many sandbars in the bay formed by the north- 
cast end of Richard island and Toker point. From the north-east end of 
Ilersohel island tlxero is a bank which extends in an easterly direction, 
and is called the “ ridge : ’* it is over this ridge that there is always a 
large tidal crack in the ice every year. 



284 


IN SEARCH OF AN ARCTIC CONTINENT. 


Muoh of the driftwood that oomes out of the Mackenzie is oaught 
hy these islands and sandbars, but some of it is carried out to sea. 
For example, after leaving Point Sabine I saw driftwood, on July 12, 
floating in the ocean 9 miles off shore ; off Pullen island, 10 miles to the 
north, 1 saw more of it ; on July 16 and on July 18, off Toker point, some 
10 miles from shore, we passed a quantity of driftwood. The shores of 
the Arctic ocean from Capo Parry to Herschel island are strewn with 
this fctrong timber, which comes down the Mackenzie, the Clarence, the 
Anderson, and the Horton rivers; there are only two places between 
these points where wood is not found, and the reason is that the shores 
are precipitous. Those rivers are building up islands on what were 
submerged banks, and the ocean is receding. In all these islands I 
found ancient driftwood in the high banks. While making a map of 
Herschel island, I found in many of the gullies pieces of similar wood, 
sticking out of the mud in the bank, in most cafeos 50 feet below the 
present surface of the islands. The whaling caj)tains who blasted out 
the ice-houses at Herbchel island told me they found quantities of 
this same wood. The ioe-houses are 20 feet below the surface, and go 
down to sea-level. The wood I saw olV Sabine point was drifting to the 
west, and that off Pullen island and Toker point to tlio cast. What 
wood I saw is a very small portion of that which is carried out to sea, 
and it is difficult to understand why a groat deal of this fUhris is not 
drifting on to the western shores of Banks Land. ^Fho absence of drift- 
wood upon the western shore of Banks Jiand would seem to indicate a 
current that is perhaps being diverted on to that land by other land to 
the north and west. 

In the preceding pages 1 have told the story of my journey. Although 
ciroumstanoes prevented me from actually going out on to the ice to 
investigate the Arctic mysteries, T saw enough during my stay of 
eighteen months on the shores of the Arctic ocean to somewhat justify 
the conclusion that our data at ])re8ent are quite insufficient to establish 
the existence of a vast polar sea. It is true that most oom])otent 
authorities hold that no extensive land can be found in the unknown 
region ; with this conclusion we may agree from want of further know- 
ledge, but when wo came to examine the reasons they advance, to say 
the least of it, they are not convincing. The real conclusion to bo 
drawn from what is known seems to bo that the existence or non- 
existence of land is as much an open question as over. Apart from the 
fact that authorities of the greatest weight draw diametrically opposite 
conclusions from the same data, does it not seem somewhat premature 
to describe the geographical condition of an unexplored region from a 
mere study of its boundaries ? I^et us take an example. Suppose we 
did not know of the existence of Australia, who, I ask, from a study of 
the geographical conditions which obtain between the 5th and 10th 
degrees of 8. lat., could ever have deduced the existence of a great 
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oontineut like Australia ? Is it not, from first prinoiples, both dangerous 
and scarcely in accordance with strict scientific methods of reasoning to 
deduce the existence of any physical fact which has never been put to 
the test of experience? 

I have at the present* moment before me a map by Dr. Nansen, 
showing a deep basin in the unknown area ; a map by 11. A. Harris, 
showing a continental mass of land ; a map by Commander Peary, show- 
ing a land to the north-west of Grant Land, which he ha^ never visited, 
but has named “ Crocker Land.” The whole inference is from known 
facts. How can wo l)e at all sure that wc know all the tacts V 

The Soundings found hy the Fram,'* — If we consider the known facts, 
the soundings found by the Frarn might be taken to denob* land at the 
pole. For example, from whore the From got frozen in to where she 
got free roughly represents 100<» miles. Wc know something of what 
exists south of this line; to the north we knov^^ nothing. Now, lot us 
measure 1000 miles in the same drift, along the meridian, from 80° to 
(>d° N. lat. Throughout this distance we know that land exists on both 
sides of us, east and west, that the deep channel is narrow, and that the 
soundings are oven deeper in places than any found hy the From. 

Let us BU])poHo we did not know of the existence of Greenland, and 
let us suppose some one were to go out on the ice in a westerly direction 
from the Spitsbergen archipelago, and came hack with the soundings of 
2600 fathoms, found 17o miles west of 8]>it8l)ergon. Could we infer tliat 
if he had continued his course for another 200 miles he would have 
found Greenland ? 

The Drift of the Ocean, — Nothing that has l)eeii put down or got 
adrift east of Point Barrow has ever been heard of again. Many ships 
have been wrecked. For example, four vessels were wrecked oast of 
I'oint Barrow while I was on that coast ; nine diift casks were set adrift 
east of I’oint liarrow in 1809 and 1900; again, whale ships have boon 
passing every year east of Hersebol island since 1889, and tliei’e was no 
j)art of the Arctic coast that 1 visited where 1 did not find among the 
driftwood derelict Injlcngings bearing the name of these ships. In the 
• aso of wrecked vessels, they may have been smashed hy the ice and 
sunk, but there are many things on a ship which cannot sink, and which 
have the ship’s name upon them. Now, I ask, how docs it happen that 
none of the immense quantity of dibris which, in accordance with the 
‘ibove facts, has been set adrift, has never yet found its way, as far as 
^»ur present knowledge goes, across the Arctic ocean ? 

We know that a drift cask did drift from Bering strait to Iceland. 
Ill considering the known drift of the ocean, wo cannot take the drift 
"I the Jeannette and the Fram jointly, but the drift of the Jeannette and 
l'<‘r relics give us fairly safe data from which to estimate the course 
lukon by the buoy. 

We may take it for granted, from what we know of the drift of the 
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Jeannette and her relics, that the speed of the buoy can hardly have 
been less than 2 miles per day of twenty-four hours. This rate receives 
further confirmation from the able arguments of Dr. Nansen, respecting 
the drift of these same relics.* * * § But if the buoy took the shortest 
possible route across the polo, it scarcely attained a speed of 1 *2 miles 
per day of twenty-four hours. Therefore we may assume that the buoy 
did not go by the shortest route. But we may go further, it must have 
gone a longer route than the known route of the Jeannette and the Fram, 
for the latter would only give us an average rate of 1*5 mile per day. 
Therefore, may we not conclude, on the 2 miles a day hypothesis, that 
the buoy travelled by a longer route even than the Jeannette and the 
Framf 

The Ice , — If we assume that this buoy drifted across the Arctic 
ocean north of the Frains route, as Dr. Nansen suggosts,! it is difficult 
to suppose an extensive land or any mass of palsBocrystio ice in the 
unknown area. This I estimate, taking out all known ice journeys, 
to be 1,251,874 square miles in extent, and the Arctic ocean has an 
estimated area of between 4 and 6 million square miles.J Now, what 
is the significance of the six years’ drift of this buoy? Does it mean 
that the polar sea clears itself of ice every six years? If this is the 
case, what becomes of all this ice? Assuming that the total breadth 
of the channels leading out of this enclosed sea is 1000 miles, and that 
the average rate of the current flowing through them is 2 miles a day 
of twenty-four hours, it would take ten years at least for the 4 million 
square miles of ice to pass through, oven on the assumption that the 
flow continued for two hundred days every year. 

Some slight corroboration of the above argument may bo found in 
Commander Peary’s experiences. § The drift shown by these ice journeys 
north of Greenland and Grant Land running west to east, does not 
indicate a current passing over or near the pole and coming from Bering 
strait, but rather a current running in exactly the opposite direction to 
the current in which the Fram drifted. 

In conclusion, I may repeat what I said at the beginning, that the 
existence of land at the pole is by no means yet disproved. Without 
attaching too much weight to the arguments I have advanced, they do 
at least suggest some difliculties in the way of the deep-sea basin theory. 
There is yet some room for searchers of Arctic continents, and nothing 
would please me better than to have the means and opportunity of once 
more trying to solve this great Arctic mystery. 


• Dr. Nanaon’s ‘ Furthest North,’ vol. 1, p. 20. 
t Oeographical Journal, December, 1907, ” North Polar Probloms.” 

X The Bulletin of the Geogruphioal Booiety of Philadelphia, January, 1906, vol. 4 

p. 8. 

§ Commander Peary*B map, ‘ Nearest tho Polo.’ 
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Before the paper, the Pbebident : I have to introduce to you the lecturer of 
the evening, Mr. Harrison, who hea fumlBhed one more instance of the advantages 
geography has drawn from love of sport. During the last twenty years, or nearly 
so, Mr. Harrison hu been on various shooting expeditions, two of which were into 
the Rocky mountains, and he passed the winter of 1902-03 in the region of Great 
Slave lake. On his return home, Mr. Harrison determined to go through a course 
of surveying, in order to make his future travels more valuable from a geographical 
point of view. Accordingly, he went through a course under Mr. Reeves of our 
Society, and, thus scientifically equipped, he started on the journey which he 
is going to describe to us to-night, and which, I Vish to remind you, was done 
entirely at his own expense. During that journey he has made a very large 
number of observations for variation of the compass, for latitude and £o longitude, 
with occultations on five or six occasions, and he worked out the results on the 
spot, some of these observations with the thermometer 60® below zero. 1 will 
now invite him to read his paper. 

After the paper, the President : I fear that wo shall not have a discussion on 
the interesting points which Mr. Harrison has raised in the last part of his paper, 
because, so far as I know, there are not present to-night any Arctic experts who are 
willing to speak. Wo had hoped to have been honoured by the presence of 
Dr. Nansen ; but he is suffering from a domestic bereavement, in which I am 
sure this Society will deeply sympathize. But 1 think that Mr. Harrison’s paper 
can, stand very well without discussion. It has been to mo, and I am sure to 
you, extremely interesting, and we tender him our sincere thanks. 


THE GORGE AND BASIN OF THE ZAMBEZI BELOW 
THE VICTORIA FALLS, RHODESIA/ 

By O. W. LAMPLUGH, F.R.S , F Gr.S. 

The upper of the two cataracts is far less impressive, being merely 
a broad transverse band of comparatively shallow rapids, separated by 
protruding rooks. Between it and the lower cataract there is a wide 
basin of oomjiaratively still water with slow eddies, and above it also 
the river has a slack current, and is bordered on the left by an extensive 
and exceptionally level flood-platform of rock. Mr. Sykes was informed 
that at this place ** Batoka refugees were in the habit of crossing to the 
right side of the river in canoes, and thence making their way on fogt to 
the small rooky island below the fall [seen in Fig. 0], which they used 
as a hiding-j)laoe from their enemies.*’ I 

Eastward from the Chimamba the country bordering the gorge on 
the north is so severely dissected that its plateau -character is almost 
lost ; and, with the broadening of the valleys and the breaking down of 


* Continued from p. 162. 

t There are many strotohee of the river in the gorge where a atrong well-manned 
canoe, If skilfully handled, might, I think, bo navigated ; and the flood-platform might 
afford a rough but practicable portage where the rapids are too formidable. But the 
risk would be great, and the presence of crocodile in all parti of the gorge that we 
vuited is discouraging to adventure of this kind. 
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the intervening tabnlar ridges, there arises a conspionous development 
of characteristic trai>- or step-like features in the landscape, from the 
unequal weathering back of the successive outcrops of massive basalt and 
scoriaoeous rock. Mr. Sykes’s description of this country is as follows : — 
“ From the Chimamba onward for many miles the gorge is 
practically unapproachable, the neighbouring country being worse 
than anything yet experienced. That no one up to this time, except 



FlO. 10.— THE LOWER CATARACT AT CHIMAMBA. 

(^Fhoto by y. W iiykt9 ) 


hunlcd fugitives, had attempted to penetrate into this very wildornosb 
of rook and ravine is not surj^rising. After skirting round the head of 
this disrupted region, Koluja gorge is reached. This extends for about 
3 miles in a north-westerly direction from the Zambezi. It is an 
immense cleft, being api)roximately 500 feet deep and about 250 yards 
across from surface to surface. ... I attempted to follow the Obibongo 
[another northerly tributary] to its confluence with the main stream, 
but to no purpose. Its bed, between walls and steep hills, consisted of 
smoothly polished rooks, over which safe progress oan only be made with 





BELOW THE VICTORIA PALLS, RHODESIA 


289 


the utmost oaution. After negotiating about 2^ miles of this steeply 
shelving oreek, all further advance was effectually checked by a series of 
almost perpendicular falls. During the rainy season this stream must 
be a Bucoession of falls and cascades of more than ordinary beauty and 
variety. 

“ After another aboitive attempt to loach the Zambezi, . . I even- 
tually succeeded in doing so by following ihe line of oountiy between 
the Chibongo and the Kamadyango, making a detour over some dlibonlt 
country by Suenani hill. Thence to the river was about 5 miles, ft’id 
it was reached just at tlie spot where the Chibongo waters loin the 
main stream. ImmoJiately above are the Kwcmani rapid>, a very 
excellent view of them being obtained from this spot. The confluenoe 
of the Kamadyango is less than 2 miles down the river ; and in between, 
a curiously shaped rook is met with, known to the natives as Kunisman. 
A somewhat similar one is also observable some distance down tho 
gorge on the opposite side, which is called Sibarataan.” 


Again leaving the Zambezi at the (%iinamba to avoid the roughest 
of this country, though still now always traversing irregular hilly 
grouhd in which the 
flat-topped ridges and 
kopjes were the only 
remnants of the original 
plateau, we made our 
next approach to the 
river some 15 miles 
farther OMStward, by 
way of the tributary 
uivine of the Karainbi 
stream, onoc more fol- 
lowing the path of Mi 
Dykes’s previous exploi - 
Uion. This stream, in 
dropping from the pla- 
ttjau into a narrow cleft 
nbout dOO feet deep 
which we named Ka- 
1 >nga’s cleft), shows 
\uth peculiar clearness 
liow the characteristic 
uigularities in the drainage system ot the country are do^ elope . 
li ive Bufiflciently described the conditions in my previous paper, rom 
'^hich the accompanying sketob-plan, bird’s-eye view, and section are 
laken (Figs. 11, 12, and 13). 

• Quart Journ Oeol Boa , vol 68, pp 190-192 



FIG 11 -BMCTCII-PLAN 01- THF KARAMBA BIVKB, PROM 
above kalonga’b ci ki‘’T to its confluence 
( \ lew i>olnt of Fig 16 ) 
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It was with some diffloultj^ that we found a practicable way of 
descent into the ravine of the Karamba • But this accomplished, it was 
comparatively easy to aeramble for „ . . 

o *11 Cully Intercepting 

J or 3 miles along the floqr of its dr y.se«op •trwm 

highly picturesque glen to its junc- 
tion with the Zambezi (Fig. 14). 

There were signs, however, that 
the stream sometimes floods the ^ 

bottom from side to side and rises 
many feet high against the con- 
fining walls; and in the rainy 
season these ra^nes, like the ar- 
royas of the North American desert ^ 
country, may be dangerous from § 
the risk of sudden spates. ^ 

At the Karamba confluence the ^ 

sides of the Batoka Gorge are 

weathered down into long slopes, as 

shown in Fig. 15, but the valley na. 18. — profile of the eibahba 

is not much wider, nor in general river-bed at the waterfall above 
, ® kalonqa’s cleft. 

aspect more conspicuous, than some 

of the tributary ravines with which the bordering country is intersected. 
In fact, the view from a high ridge above the sharp bend of the main 
river east of confluence revealed a confused maze of gorges, among 
which that of the Zambezi was distinguishable only by its broad ribbon 
of water. 

Since leaving the Mavangu we had traversed an uninhabited 
country, and as supplies for our carriers were running short, we were 
( ompelled to press on by the quickest and easiest route, so that we did 
nut again reach the Zambezi from the northern side till we andved at 
Makwa. During the greater part of this four days* march our native 
^;iiides declared that the river was at a long day’s journey or more to 
the south of us. But if they had any definite knowledge of its position, 
hich is somewhat doubtful (as they not unnaturally hold the network of 
^^orges in dread), their estimate must, I think, have implied the difficulty 
uf the route rather than the actual distance. At any rate, I saw, from 
a commanding view-point near our camp at *Ntoro, the edges of a deep 
continuous ravine in the midst of a desolate wilderness at a distance of 
not more than 4 or 6 miles, which, from its direction and from subse- 
<inont observations, I suspect to have been the Batoka gorge itself, near 
it8 termination. But one would have had to reach the very crest of its 
tienoh before one could be assured, by the gleam of its waters, that the 
evasive river did indeed hold this course. 

* Some alpine cord with which I was provided was occasionally of service in these 
<l( Hoouts, especially for preliminary exploration. 
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FfC,, 14, LOOKING UP THH KARAMBA VAILBI IROM ITS MOUTH DRIFTKD 
fiANO PBOM THE ZAMBEZI BHORB IN THR FOBEGBOUND 

{Photo hy F W, y^kf» ) 



FIG. 16— THB BATOKA GOROB, LOOKING DOWNBIBBAM FROM THE 
OONFLUBNOB OF THE HABAMBA. 

(Photo by P W aykei ) 
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From tlm amthem side, thm^fbre, the moat eatterly illfert where we 
wrttfally explei^d the gorge wee at the oonfluenoe of thiy Ke^mba; 
bt^ J afterwards reaohed it from the south at a place epproximitely 15 
taukn east of the Karamba. This was after we had ferried a ywo ss thd 
river at Makwa, and 1 had* started afresh under the guldaiiee of the late 
Ctreer to traverse a route over the plateau to Matetd station. Oh 
the third day of this westward journey we diverged sharply northeastward 
from the Lukunguli valley, and oont^nued on this ooime until We nea^r^ 
the Batoka gorge. Our track lay across comparatively even oouniry 
w^h sloped gently toward the Lukunguli until we were within 5 or 6 
miles of the Zambeai, when we crossed a low rooky watershed and entered 
a nfuoh rougher stretoh whioh drained directly northward. This direct 
drainage has probably been initiated by the excavation of the gprge, and is 
now eSting backward into the older basin of the Lukunguli, which trends 
eastward, approximately parallel to that of the Zambesi. At the 
head of the new drainage, shallow rooky cirques have been developed, 
and lead downward into narrow chasms that fall abruptly to the main 
gorge. From the crest of one of these cirques to the bottom of the great 
canon, according to my aneroid, the fall is about 836 feet. 

Wd made a fatiguing but not difficult descent into the gorge over 
tumbled blodks and rainwash, down a crumbling spur overgrown with 
the uStial dry bush. IVhen we rdivohed the bottom, our view was 
rounded off at a short distanoe both ways by the curves of the oanon, 
and the broad strand on which we stood seemed like a quiet island in 
the underworld. It was here that wo saw on the strand the previously 
mentioned spoor of lion, along with that of several buok ; ** and a 
huge orooodile floated basking in a smooth eddy. The river ran swiftly 
but noiselessly in a deep stream that at its narrowest was 90 yards 
wide. There are rapids not far distant, however, for at night the 
blamour of broken water from a lower reach could be heard at our camp 
on the orest of the gorge. 

The persistence of the trenoh-like character of the valley down to 
this point, and its absence at not many miles farther downHstream, seem 
to imply that the sharp break between the low-level and high-level 
parts of the river, which now causes the Victoria Falls, was first 
developed in the portion of its course which lay above the confluence of 
the Matetai. 

Near the month of the Matetsi the main river, in its dry-seatton 
oo]iditio% Ipims u broad stream with deep pools, much frequented by 
the hippopotamus, and with many shallows interrupted by islets. 
Below the Matetsi oonfluenoe it is at first confined in a narrower, yet 
comparatively shallow, valley. Then it again expands, and at Makwa 
its aspect reoalls the river scenery above the Victoria Falls-^^ tranquil 
stream about half a mile wide, flowing among well-wooded islands, in 
an open valley with irregular slopes, fkom whioh kopjes of no great 

No 111.— Marob, 1908.] ^ 
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height hei^e^d there make salient projeotions (Figs. 16 and 17). This 
is the ehaxsMCer of the river and iti valley to a little t>elow the oon^ 
fluenoe ^iP^he Deka ; and then the JiiUs close in upon it again Wnd 
involye it m the wild lower gorge described with such depth of feeli&g' 
A. St. H. Gibbons. 



VIQ 16 —TUB ZAMBEZI VALLEY NEAB MAEWA (WA^KIS’B DRIFT), LOOKIHQ 
DOWHBTBflAJC FROM THE SOUTH SLOPE ABOUT A MILE ABO^ THE DBIFE. 

by Cciond F W Wiodu ) 

BduHcin of the Tributaries to the Trunk Dramnge, Northern TribaUiries . — 
On thA xiorthem side of the Zambezi, throughout the Batoka plateau, 
the subsidiary stream-system radiates outward from the highland of 
ancient igneous and metamorphio rocks that bounds the basaltic plain 
on the north-east, and this system is probably therefore of the “ con- 
sequent type. From the highland the streams flow north as tributaries 
to the Kafae river, and west, south-west, south, south-east, and Anally 
east, direct tributaries to the Zambezi. In the portion of this direct 
system crossed by our traverse, the average course of the tributaries 
swung round from south-west in the neighbourhood of Victoria Falls to 
south-south-east in the neighbourhood of Makwa. The streams ill our 
path that appeared to belong to this consequent drainage were the 
Maramba (which has its confluence above the Victoria Falls, and, not 
having yet been rejuvenated, is graded down maturely to the main 
river), theUngwesi or Ealomo (the latter name being preferable b&cuu>u 
of the oonfasion with another Ungwesi or Umgwesi farther westward), 




Fia 17. Tho Kd^ me of a iioitlicrii iiibutary, about 20 duIgs East ol 
\ Kloiia l^allh. 

{Vhotob\jif' SyliCs.) 
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the Namaruba. the Gwemansi, and perhaps the Bwani and theChibongo 
(the last, not shown on my sketoh-map. lying between the Manvia and 
the Earamba). 

But besides these long-established tributaries) there ^|re numerous 
smaller streams flowing directly into the gorge,’ that haye probably 
been developed more recently, under conditions to which I have 
previously referred. In most oases these have begun as temporary 
ram-gullies on the flats in the immediate neighbourhood of the gorge 
soon after its eimavation. By reason of their excessive gradient, and 
their picking out of the weakest vertical planes in the rook, these 
gullies have been extended backward rapidly into the plateau, and have 
soon developed small independent basins, which havcISbroken into the 
territories of the older tributaries, sometimes even^ capturing and 
diverting them. The indications of these minor revolutions, in the 
form of tronoated segments of older valleys, are numerous in all the 
dissected portions of the plateau, and are occasionally associated with a 
sprinkling of pebbles, representing ancient stream-detritus. 

Many of the new streams still lie wholly within the rooky country 
along the rim of the gorge, but the sources of others reach back to the 
sand-bults that bound the rugged tracts on both sides of the Zambezi. 
The short newer streams all oease to run during the dry season ; and 
even among the tributaries considered to belong to the original group, it 
is doubtful whether any within our traverse, except the Kalomo, main- 
tains a perennial flow. 

The natives have names for most of these wateroourses ; and among 
those west of the Karamba, not^ by Mr. Sykes, but not shown on my 
sketoh-map, are the Namburu, Chisonsi, Kengana, Musaki, Mara, 
Kasya, Mabombo, and Chikamba. 

I have already described the ravine of the Songwi, which may be 
taken as a type of the habit of all these streams in their approach to the 
main gorge. The bird’s-eye view of a segment of the Karamba valley, 
given in Fig. 12, p. 290, exemplifies their behaviour in descending from 
the plateau. The aspect of these ravines where they have been some- 
what widened by weathering is as shown in Fig. 17. 

Until we reached the Kalomo river we were able to cross ftU the 
northern tributaries above the place of their sharp descent. But this 
stream, by far the most important northern feeder that lay in our route, 
has oarved out for itself a profound valley enmeshed by the ravines of 
its branohes, the whole forming a oomplex basin of excessively rugged 
oharaoter, sinking deeply into the plateau. It happened, unfortunately, 
that my aneroid was rendered temporarily useless by an accident just 
before we descended into this wild basin, so that I was deprived of its 
aid in estimating the relative level of the stream at our oamp in the 
bottom of the valley, but it was my impression that the Kalomo at our 
croBsing-plaoe had graded down its bed approximately to the new or 

X 2 
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low-level position of the Zambezi, and that there was unlikely to be any 
considerable further fall between this plaoe and its mouth. 1 regpretted 
that oiroumatances did not permit me to follow this river both downward 
and upward, as its exploration would probably have yielded results of 
much interest both physiographioally and geologically. The huge 
food-bars of rolled stones in its bed contained evidence of wide diversity 
in the rock-structure of its upper reaches, and also showed how powerful 
its torrent must be when in spate. At the time of our visit (middle of 
J uly) the stream still maintained a flow greater than that of any other 
tributary of the Zambezi within the area of my traverses. We were just 
able to cross dryehod by selecting the biggest natural stepping-stones. 

We mounte^Stteeply out of the Kalomo basin on its eastward side by 
the coombe -lik^’^ valley of the Knongu, one of its many branches, and 
after traversing a complicated stretch of broken ground, due tp the 
influence of the low-level Kalomo drainage, we again reached the com- 
paratively level plateau. Our next three streams, the Namaruba, 
Gwemansi, and Iburumansi, were all crossed where they ran feebly in 
relatively shallow valleys of the plateau-iype. 

The Kalomo (Ungwesi) is the only tributary shown in this part of the 
country on the B.S.A. Oo.’s map ; but the three streams above mentioned 
are evidently those indicated farther northward on the map in Major 
A. St. H. Gibbons* * Africa from South to North * (vol. 1), as having 
been crossed in the route followed by Captain G. Hamilton and Major 
F. J. Quick in 1890. The “ Maroba** river of this map is doubtless that 
for which we obtained the name “Namaruba** ; the other two, and also 
the Bwani further eastward, are shown without names. 

From some glimpses of the distant country to the northward that I 
obtained in this district, and from geological indications, I suspect that 
the heads of the basins of the Namaruba and Gwemansi have been 
encroached upon by aggressive eastern feeders of the low-level Kalomo 
river. 

Southern Tributaries . — There is a remarkable difference between the 
subsidiary drainage- system of the basalt country to the south of the 
Batoka gorge and that to the north of it, for the oourses of the northern 
streams in the district examined make a wide angle with the main 
river, whereas the chief southern tributaries within the same longitudes 
trend towards the Zambezi at an aoute angle. Indeed, some portions 
of the oourses of these latter tributaries or of their feeders follow a 
direction approximately parallel to that of the main river. Moreover, 
the deeply sunk basins of the chief southern tributaries are much more 
expanded than those of the northern streams (with perhaps an exception 
in the case of the Kalomo), or even, as it seemed to me, than that of 
the Zambezi itself in the same longitudes. Thus, the Batoka gorge, 
wherever I saw it, forms in cross-seotion a simple though deeji notch in 
the plateau, with mere traces of a shallow outer valley oooaaionally 
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associated with it ; while the basins of the Deka and Matetsi form broad 
depressions, in which there has been a general lowering of the plateau 
over a wide extent of country, associated with inner ravines of relatively 
smiJl dimensions. Indeed, the basin of the Matetsi appeared to me 
to be the chief factor iif the physiographioal shapiq^ of the o6untry 
south of the Batoka gorge, its northern rim parallel to the Zambesi 
having gained so far northward that the direct drainage to the main 
river is confined within very narrow limits. 

Our knowledge of the region is perhaps still too scanty to warrant 
the interpretation of its structure, but we may, at any rate, recall one 
obvious reason for the conditions above mentioned. Both the Matetsi 
and the Deka join the Zambezi below the end of its gorge, and their 
low-level outlets are therefore of high antiquity ; so that during the 
whole time that the main river has been carving out its canon, these 
tributaries have been lengthening and widening their nearly parallel 
basins in the plateau, thereby drawing more and more of the uptod 
drainage within the sphere of their influence, and perhaps even robbing 
the Zambezi itself of some of its sluggish unrejuvenated feeders. 

.But now the conditions are again altered ; the gorge has reached 
backward beyond the basin of the Matetsi; the short direct streams 
of precipitous gradient, vigorously at work, are beginning to encroach 
upon the inward slopes of the aggressor, and the factors that tell in the 
oompetition are reversed. The Masui river, especially, that joins the 
Zambezi from the south 3 or 4 miles below the Victoria Falls, though 
as yet it has had time to develop the full effect of ite rejuvenation only 
for a very short distance above its mouth, has a promising future, Ix^ing 
mischief to the western flank of the Matetsi system. But at all times, 

whichever system gains, the plateau always loses. 

Consequent upon the obliquity in direction and relative maturity of 
these southern tributaries, it happens that a profile-section drawn 
southward at a right angle from the middle portion of the Batoka gorge 
to the margin of the Kalahari desert will intersect at least three wide 
depressions-the first containing the Lukunguli, an important feeder of 
the Matetsi ; the second, containing the Matetsi itself; and the thir , 


containing the Deka river. 

It is noteworthy that this subparaUel stream-system appears to be 
restricted to the basaltic oonntr 7 , and to that portion of it which has 
been longest under dissection. On the east it is not maintained “7 
Gwsi, which flows epproximatol7 northward from an upland of older 
rooks : and on the west it ceases with the Masui, wW oh also appears to hdd 
a general northerl 7 course, though swerving eastward for a few miles 
above its oonfluenoe. rrobabl 7 the prevalence of east^nd-west planw 
of weakness in the basalts, to which I have previouBl7 referred, bas 


• For fuller dUcuarion and illuitratlon of the effect of theje plane, on the dtsinsge 
floo my previous popor, Quart Jbum. Qool* 800 ,^ VoL 68, pp. 1 
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been the predominant factor in this matter, its effeot becoming pro- 
greBsively greater in proportion to the antiquity of the low-level 
drainage. If this be so, the streams in question in their present form 
are ** subsequents,” and may depart widely from earlier conditions. 

Though the cartography of the reg^ion south of the Batoka gorge is 
well in advance of that of the northern side, it is yet very imperfect, 
and, except along the route of the new railway, still depends mainly upon 
the maps of those great pioneers, James Chapman and Thomas Baines, 
published nearly fifty years, ago.* Their mapping of the Matetsi f basin 
shows much detail, and has not been improved by the interpretation 
of it given in recent maps (e.g. The B.S.A. Co.*s “Rhodesia,” on the 
1 : 1,000,000 scale, sheet 5). The lower portion of the Matetsi is 
named the “ Mapako river ” on Chapman’s map, and the “ Makapo ” on 
that of Baines, btit neither name appears now to be known to the 
natives. In endeavouring to revise their results I was fortunate in 
having the assistance of the late Mr. Greer, whose knowledge of the 
native tongue was essential to my object. 

At Makwa (Wankie’s drift) I was able to identify “ Logier hill,” the 
site of Baines' disastrous encampment during his attempt to build boats 
in which to navigate the Zambezi (see Fig. 18). We were guided to 
this place by two old natives who recollected the oiroumfitanoes well, 
though they could only tell of two white men there — Jabomani 
(presumably Chapman) and Jantoni (Anthony, the young Boer) — and 
did not seem to remember a third. 

The stream-bed west of this kopje, dry, at the time of our visit, shown 
as Logier river on Baines' map, is known to the natives as the Gongobujo. 
The view reproduced in Fig. It) (p. 294) looks across the delta of this 
tributary. Our route followed up this stream-bed for 2 or 3 miles, 
and then crossed a broad high-lying sand-bult, from which we descended 
steeply into the valley of the Matetsi about 4 miles above its confluence, 
where it has a somewhat wide floor, not far above Zambezi-level, and is 
lined with alluvial terraces, cultivated by the natives. According to 
Mr. Greer, the name of the river, to be in keeping with the native 
pronunciation, should have been transliterated “ Matezi '' (which would 
also have served to distinguish it from the northern Matetsi, a feeder of 
the Ealomo river). But as the latter spelling has been adopted officially 
for the station and post-office where the railway crosses the river, it will 
now stand. 

On our westward march from the mouth of the Matetsi we rose 


* J. Ohapmim, ' Travels in the Interior of South Africa ' (London : 1808) ; and 
T. Baines, * Exploration iu South-West Africa* (London : 186i). 
t Spelt “Matetile *’ by Ohapman, and “Mateitrio ’* by Bainei. 

X PubUebed by E. Stanford, London. 
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“P" “d then e« 

J^ded “to the broad deep valley of an important eut- 
flowmg feeder of the Matetei. which we followed np for t^ daya to its 

T 1 J» ^ part.of-thie valley, the river (which at the end of 
July etall maintained a strong flow of water) is known to the natives as 
the Lnkun^h ; but the dry stream bed on the undulating plateau that 
we followed dunng the second day was called the Jambesi. I am a 
little uncertain, however, whether this watercourse oonstituted the 
main head of the LukunguU, or whether it is one of the branohes. 

There can be little doubt that the Jambezi-Iiuknnguli is the stream 


PIG. 18 - THE ZAMBEZI RIVER AT MAKWA (WANKIE’B DRIFT), WITH LOQIER 
HILL IN THE BACKGROUND 

(FAoto by F. W Syku ) 


indicated on the maps of Chapman and Baines as the Myatambesi. Its 
oontinnanoe eastward was left somewhat nnoertain on their maps ; hnt 
it was supposed to flow independently to the Zambezi, and to have its 
oonflnenoe a little to the northward of that of the Matetsi. From a 
view-point at the moi^th of the Matetsi I saw a side- valley in approxi- 
mately the position of the supposed oonfluenoe of the Myatambesi, but 
this must belong to a stream of the short direct type, and not to the 
Lukunguli, for the latter river joins the Matetsi 10 or 15 miles above 
its mouth. On the B.S.A. Co.’s map the Myatambesi is rightly shown 
as a feeder of the Matetei, but, presuming it to be the Lugunguli, its 
course is quite inoorreotly represented. 
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Like all the larger southem Btreams* the LnknDguli heads on the 
plateau in wide grass-covered loam-flats» which form a sh^w basin 
bounded by higher forested sand-veld. On the north this sand-veld 
separates the basin from the direct Zambezi drainage, and on the south 
it spreads aoross the subsidiary watershed 
and covers a large part of the long descent 
into the main bksin of the Matetsi. The 
alternation of loam-flats and sand-bults, with 
oooasional interspaoes of rooky ground, is the 
prevalent oharacteristio of the less broken 
portions of the plateau, as I have elsewhere 
described * and illustrated by the figure here 
reproduced (Fig. 19). 

The mapping and nomenclature of the 
middle reaches of the Matetsi with its tribu- 
taries also require rectification, toward which, 
however, I can contribute little. What was 
considered by Chapman and Baines — correctly, 
as I think — to be the main stream, receiving 
numerous feeders from the south, is shown on 
the official map as the Machumpa river, and 
the Matetsi is given an independent course 
farther westward. The error has probably 
arisen from a misinterpretation of a sharp 
bend in the Matetsi, some 3 miles west of the 
railway-crossing, which appears to bring the 
river in from the north-west; but we found 
that another bend toward the opposite quarter 
soon counteracted the effect of the first. The 
natives whom we questioned knew the Ma- 
chumpa only as a small spruit, tributary to 
the Matetsi. 

The Chichigumba river of my sketch- 
map is that shown as the Chinjagumba on 
the official map. It is pro))ably the largest 
of the upper feeders of the Matetsi, and 
indeed appeared to me to be at least equal in 
consequence to the Matetsi near their con- 
fluence. In direction and in the features of 
its basin, it bears much resemblance to the 
Lukunguli, except that the comparatively high level of its confluence 
prevents its valley ever attaining the abruptness and depth of that of 
the lower LukungulL 


• Qwirt. Joum. Oeol. Soc.^ vol. 68, pp. 1G9-170 and fig. 1. 
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On our rapid aouthward journey from Lukubiro’a kraal (Jaraba&'a 
kraal of the B.S.A. Co/s map) in the Obiohigumba basin to the head of 
the Deka Talley, we oroseed the Matetsi river not many miles below its 
head. Here it had no definite valley, but was merely a trickling stream, 
with long narrow water-pools, confined by low banks on an open plain. 
Some of its little feeders, however, have excavated irregular valleys in the 
higher country to the southward, where flat-topped ridges rise against 
the sky-line. 

The broad high strip of tree-covered sand-veld, called by Chapman 
the “ High land of Boomka,” that lay across our route between the upper 
basin of the Matetsi and that of the Deka, may be regarded as a northern 
spur of the Kalahari that has not yet been broken up by the tributary 
drainage of the Zambezi system. It holds the characteristic shallow 
pans or vleys, with no outlet, which contain water for a short time 
(luring the wet season ; and at its southern edge we passed a small pit- 
like water-hole of the Kalahari type, sunk 8 or 10 feet below the general 
level. The descent from this country to the Deka basin was very 
gradual, but unfortunately it was night before we reached that river, 
and darkness hid the transition from me. 

The Deka basin, so far as it lies within the basalts, is generally 
similar to that of the Matetsi. Its south-eastern side is, however, of 
different aspect, as a result of the sudden cliange in the country-rook 
from basalt to sandstones and coal-bearing shales along the great 
“Deka fault;*’* and on this side, the valley is fringed with Ubular 
kopjes that become relatively higher and more rugged os the basin 
becomes deeper. It appeared to me that the average direction of the 
Deka river from its headwaters to beyond the Wankie coalfield is 
approximately east-north-east, and that it is placed too far southward on 
the recent maps, which give it a north-easterly course. But my observa- 
tions were not of a character to enable me definitely to fix its position. 

Concluding NoteB.—A. more particular and localized description of 
tlie plateau and of the country generally along our routes will be 
found in the short itinerary printed as an appendix to my paper on 
the geology of the region (op. ciL, pp. 213, 214). It may be added that 
the hazards of the country to the traveller are increased by the great 
«( aroity of conspicuous features to serve as landmarks where the plateau 
ih unbroken, and by the general similarity of the ravines where it is 
dissected. South of the Matetsi, however, on the southern side of the 
Zambezi, and east of the Gwemansi on the northern side, 

Riuuud has been more broadly carved away, there ore usually hills o 
1 ( cognizable shape when a distant sky-line is in sight. ^ 

The average level of the plateau falls decidedly toward the Zambwi 
1' >th from the north and from the south, and it also sinks eastwards 

• Quart. Jowm, OboI. 8ob,^ op. oil , pp. 178-180, and flg»- 2 and 3. 
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until the Deka is reached. Theae gradients probably pertain to its 
original structure, but have been greatly aooentuated by erosion. If it 
should ever be worth planning irrigation on an extensive scale in the 
Zambezi basin, water could therefore be conveyed by gravitation fh>in 
above the Victoria Falls to the more easterly portion of the plateau and 
its valleys. 

I append a series of aneroid readings taken at intervals along our 
route. Though not likely to have much value as absolute measure- 
ments of altitude, they wiM serve as indications of the relative levels. 
The weather remained uniformly placid throughout our journeys — cold 
nights and bright hot days with clear skies, except on three days when 
scattered packs of white cloud sailed up in the afternoon. 

For the photographs with which this paper is illustrated I am 
indebted to the kindness of Mr. F. W. Sykes, and of Miss Louisa Rhodes 
(acting as the representative of her brother, the late Oolonel F. W. 
Rhodes, who accompanied us on our journey north of the gorge). I have 
also to thank the Council of the Geological Society for permission to 
reproduce Figs. 8, 11, 12, 13, and 19 ; and the Council of the British 
Association for the same privilege in Fig. 1. 


Approximate Altitudes, from Aneroid Observations, in thk Zambezi 
Basin around the Batoka Gorge. 

Note. — The instrument used was a Stanley’s 2|-inch aneroid, com- 
pensated. In the altitudes given below, the actual readings haVe been 
adjusted in accordance with fixed levels on the Bulawayo- Victor! a Falls 
railway at the places where I could compare these with the results 
yielded by the instrument. The figures can be approximations only, 
but the instrument gave fairly consistent results throughout. 

For the following supplementary altitudes I am indebted to the 
officers of the Rhodesia Railway Company ; ytc^>rta FalU railway tfaium, 
2994 feet; Victoria FalU bridge (rail-level), 2876 feet; Ken $iding (on 
plateau north-west of Matetsi), 3489 feet ; MateUi Btatian, 2804 feet ; 
Katuna tiding (between Matetsi and Deka bridge), 2987 feet ; Daka hridgtf 
2292 feet; Wankie etation, 2448 feet; Bulawayo, 4469 feet 

I was informed by Mr. G. C. Imbault (who bad charge of the con- 
struction of the Victoria Falls bridge) that a measurement of the 
middle portion of the Victoria Falls by triangulation gave the height as 
357 feet ; the dry-season water-surface in the gorge beneath the Falls 
will therefore be at an altitude of 2540 feet. 

The altitudes are in feet above sea-level (Cape datum). 

Where the opportunity occurred, readings were taken a); different 
hours, and in these cases the average is given, and the number of 
separate observations^ is indicated by the figures in brackets. 
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I See note above. 

Popth of gorge, 169 feet. 
I „ „ 650 feet. 


„ „ 820 feet 

(but less at actual crest). 

Depth of gorge, 830 feet. 
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hill ; and Mohr, 16^ 
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LIEUT. COMYN’S SURVEY OF THE PIBOR RIVER. 

Onx of the principal upper branohes of the Sobat has for some years 
been known to be the Pibor, which joins the Akobo from the south a 
little short of 8° N. lat It was ascended a short distance by Lieut.- 
Oolonel (then Major) Mazse in 1898, but, owing to difficulties caused 
by the sudd, little farther was done to explore its course until, in 1904, 
a suocessful ascent to a point far to the south was made by Lieut. 
Oomyn, of the Black Watch, in the gnnboat Ahu Klea (apparently the 
same in which Major Maxse had visited the river). Lieut. Comyn has 
sent us a detailed account of his voyage, accompanied by a copy of his 
survey, which is here reproduced on a smaller scale. The following 
notes embrace the most interesting parts of the narrative. 

The amount of sudd appears to have been lets than usual in August, 
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1904, the month in which the ascent was begun. .After passing his 
predecessors’ farthest, Lieut. Comyn steamed across a lake-like expansion 
covered with thin sudd, and soon found a clear stream, about 20 feet 
deep, running between banks about 200 yards apart, crowned with a 
belt of thorny bush, beyond which lay a laige treeless plain, with a line 
of heglig trees (Balanites segypttaca). A herd of elephants was seen, as 
well as other game, including giraffe in extraordinary numbers, all 
being very tame. A belt of sudd had to be out through, and beyond 
this the waterway dwindled to from 20 to 50 yards, though the belts of 
bush were still 100 yards apart. About 50 miles beyond the mouth 
of the Agwei, traces of human inhabitants were seen in the shape of 
rude shelters about 3 feet high, with fishing-baskets, etc., lying about. 
Leaving the chief engineer, Mr. Sharpies, to superintend the cutting 
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through mother belt of sudd, Lieut. Comyn went on in the launch, and 
came upon inhabitants, who at first deserted their village, which lay 
bdiind a belt of trees, and proved to bear the name Nyanabek. Hela- 
tions were at length established, after some hostile demonstrations had 
been quieted by the firing of a gun, which produced a great effect 
The people, who gave their name as Ajibba, seemed to be a strongly 
organized tribe, at feud with the Nuers, whom they hold in great 
respect while despising the Anuaks. In appearance they are unlike 
either of these, being more like the peoples of the western Bahr-el- 
GhazaL The average height seemed to be about 5 feet 6 inches. The 
young men had their hair arranged like an inverted soup-plate, the 
front portion being out off. Across the forehead they wore a band 
ornamented with beads, and from the centre of the under-lip depended 
about 8 inches of chain or thin wire. Rings were worn in the ears, and 
on the arms armlets and rings of ivory, rhinoceros-hom, and metal. A 
small carved stool, which also served as a head-rest, was carried under 
the arm. The wrist-knife and spears had their edges encased in sheaths 
of g^ffe leather. The older men wore a bowl* shaped hat of felt, and 
a large tuft of giraffe-tails just above the elbow. In conversation they 
had a strange way of arranging their persons according as they listened 
or spoke, before doing which last they rang a bell which they carried. 
The Ajibba seemed to possess a good number of cattle and sheep, and 
cultivated durra and tobacco. They appeared quite ignorant of weaving, 
and nothing resembling cloth was seen among them, but their leather- 
work gave evidence of much skill. 

Beyond Nyanabek the gunboat steamed past a number of villages 
consisting of five or six huts each. The bush soon closed in on the 
river, but was submerged to a depth of several feet. A hill was sighted, 
which formed a landmark for many miles. The waterway became 
narrow and excessively tortuous, with an almost imperoeptible current, 
and at last became quite closed by sudd, but by casting off the sandal 
(barge), it was found possible to force the gunboat through. On 
emerging into a broader channel, the water appeared whitish, probably 
owing to a storm on the plain beyond. The trees hereabouts changed 
from nebhiikt kuk^ etc., to little else than takl. More villages of Ajibba 
were reached, but the people showed themselves hostile, though they 
gave the information that the hill above mentioned was named Atin. 
The course led past the foot of this, and another mountain was soon 
sighted. The river broadened into a lake-like expanse, with a treeless 
plain to the north and west, and slightly rising ground to the south. 
Fuel was now almost at an end, but an attempt was made to push west, 
in which direction the plain was traversed by a band of light-green grass, 
with here and there a space of open water. Fortunately, when the last 
pound of fuel was being used, a wood of takl trees, waist-deep in water, 
was reached, from which a fresh supply was obtained by three days' 
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hard work. The wood was alive with birds, mostly black, and of ijbte 
idse of large ducks, producing an extraordinary spectacle. Very so^ 
afterwards the increasing shallowness and the thick grass made farther 
progress in the gunboat impossible, but having sighted a forest in the 
distance, Lieut. Oomyn staHed for it in the Hislop boat, and when even 
this could be poled no further, did the last few miles by wading. The 
boat was once more reached at nightfall, and was only found thanks to 
the precaution which had been taken of tying a sheet to the mast. The 
wood which had been reached, consisted of enormous heglig trees, and 
contained many birds* nests, but the eggs — of the size of a turkey’s — 
some of which were boiled and eaten, proved most unpalatable. 

During the return voyage the hill Atin was olimbed, and from its top 
the course of the river could be traced for miles. It appeared to lie in a 
belt of bush, but to be nowhere joined by any other stream. The' hill 
was composed of a red and black granite. The Ajibba in its neigh- 
bourhood declared that their tribe extends to the Abyssinian hills, and 
that they also dwell on the AgweL Progress down-stream was com- 
paratively easy, and on reaching the Agwei, Lieut. Comyn decided to 
explore it in the launch. Within the mouth he found it a fine river, 
18 feet deep, and running for the most part between banks several feet 
high. Some belts of sudd had to be negotiated, but only one seems to 
have caused serious trouble during the ascent, though the difficulties 
were somewhat greater on the return. On the banks bush and plain 
alternated, with some fine trees, but at one part the country was flooded. 
Giraffe were seen, and many egrets and other birds. One of the crew was 
wounded by a orooodile, and on reaching a solid mass of sudd between 
high banks, Lieut. Oomyn was forced to turn, reaching the steamer after 
an absence of three days, and proceeding at once to the Nasser post, 
where much-needed supplies of flour, rice, and sugar were procured. 


DR. RICE’S EXPLORATION IN THE NORTH-WESTERN 
VALLEY OF THE AMAZON. 

Bj Colonel aBORGB EARL CHURCH. 

Bitwkkn the Rio Negro tributary of the Amazon and the Andes is one 
of the most interesting and unknown regions of South America, replete 
With unsolved geographical problems. It is traversed by numerous 
gloat rivers, which have their sources on the eastern slopes of ^e 
Cordillera south of BogotA Some of these streams have been i^riially 
although rudely explored. I have called especial attention to this vast 
area of country in my ‘ Desiderata in South American Exploration, 
iniblmbed by our Royal Geographical Society last year, as offering a 
splendid field of geographical study for some hardy and adventurous 
exi^lorer. My friend Dr. H. Rioe, a graduate of Harvard University, 
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lutf found the bait too allTiring to resist, and, at his own expense, is, 
with rare courage and intelligence, now unraTelling, as it were, the 
oonfosion that exists regarding the sources of the Guaviare, the 
Ynirida, the Rio Negro, and the Uaupes. The following letter, whioh 
1 have just received froih him, tnll give a faint idea of the magnitude 
of the work to whioh he is devoting his energies and resources ; — 

** La Sal, Rio Guaviare, Colombia, November 6, 1907. 

“ Mr DKAB OoLONKL, 

“ There is a canoe just starting for San Martin, and I take 
this opportunity to send you a line. I reached Unilla September 
29, which river is the north branch of the Uaupes. I was there a 
month, and I returned here in order to place the source of the river 
Ynirida, whioh is eight days to the east of here. The Rio Negro 
rises in the hills just south of Puerto Alturo, whioh is at the point 
where the Rio Ariare debouches into the Guaviare, five hours above 
here by canoe, and from where I started through the Vega de Caqueta 
to the Uaupes. I am returning there to-day or to-morrow for more 
observations, and also to study the hills more carefully, as I think that 
they are the remnant of coast-line of the ancient Amazonian sea, the 
evidence of whioh I shall submit to you later. I return soon to the 
Unilla, and thence descend to the river Itilla, stay there awhile, and 
then go down the Uaupes very slowly. 

“The so-called Vega here is a dense forest, rich in rubber, and 
watered by hundreds of cohos (natural canals), which contribute to the 
difficulties of travel. 

“I have acquired a vocabulary of 100 words or so of Carigona, 
Huilote, and Anagua Indians, and have a great fund of things to tell 
you when we meet. 

“ I enclose two maps whioh 1 have just drawn, very hastily. They 
are not to scale, but may give you an idea of how things are situated 
here from a cartographical point of view. 

“ I am going very slowly, studying everything carefully, and coming 
only to conclusions after long meditation. If 1 am in doubt about 
anything, 1 return to work over it again. I have compared Broca’s 
scale of colour with every Indian I have seen, and they are a light 
brown-yellow or dark olive invariably. The eyes are markedly 
Mongolian, and the face broad and flat, and many points to make us 
think them having migrated from elsewhere, but the more I see of them 
the more I am convinced that they are the product of the soil here, the 
same as any long-isolated organism. 1 have followed up their religion, 
etc., and all these points you shall have later. 

“ Yours sincerely, 

“Hamilton Rice.** 

Up to the present time, the river Unilla has been mapped as a 
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brancli of th« GuaTiare affluent of the Orinoco, according to the wpW 
tions of Crevattx, but Dr. Rice makes it the north branoh of the'^Janpef, 
thug extending the drainage basin of the Amazon to within about 00 
geographical miles of the City of Bogota. Wallace, who explored the 
lower Uaupes, a great western branch of the Rio Negro, was •• strongly 
inclined to believe" that the Ariari and other rivers credited as souroeli 
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of the Guaviare, were io reality those of the Uaupes. His suppobition 
was inoorreot as regards the Ariari, but as to the Uuilla is confirmed 
Dr. Rioe,* 

It seems that Dr. Rice is now about to complete the exploration ot 

* Dr. Koch of Berlin, who in 1904 asoendod the Baupos farther than Any of his 
V (ZeiUchrtft, Berlin (leojfraphioal Society, 1906, pp. 89 91), found it still 

impoeing stream in Tl"’ W. He was told that four days higher up it wbh formed by 
junction of two stroams, ono from the west, the other from the north, which would 
' 111 to bo the Itilla and Unilla of Dr. Rioo. Dr. Koch says that the Umuiias, a tribe 
</urib stock, roam over this region. The lJuilla of previous maps is, it should he 
" ded, the stream shown in our sketdi-map as joining the Guaviare just west of 74®. 

No. IIL— March, 1908.] ^ 
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this riypr, and we oannot but wish him every suooess in his dangerous 
but extremely important task. In his letter, above quoted, he mentions 
a tribe of Indians, the Anaguas, but 1 am not quite sure whether the 
word coxilmenoes with A or 0. It may be Omaguas, which would make 
them a fragment of the race of this name which onoe occupied such a 
vast region on the upper Amazon and the rivers of Ecuador. If some 
of them are still found at the headwaters of the Guaviare, it is interest- 
ing to ethnologists. 


KEPORT OF PROGRESS IN THE INVESTIGATION OF 
RIVERS.* 

By A. STRAHAN, So.D., ^.R.S. 

This investigation was commenced in 11)06 by aid of a Government grant of £160 
])cr annum fur three years, supplemented by a grant of £50 by the Royal Geo- 
graphical Society, 'i'lie object is t<) ascertain — 

(а) The disebarge of livers in winter and summer, and (he total annual dis- 

charge. 

(б) The suspended and dissolved impuriticb in wet and uiy periods, and the 

total amount cariiod in the year. 

(d) 'J’he rainfall in different parts of each river- basin. 

(e) The area of each basin, and the elevation of different paiLs of it. 

(/) 'J'he area occupied by calcareous and non-calcareons formations, and by 
pervious and impervious formations. 

At iny invitation, Dr. A. J. Herbertsoii and Dr. 11. 11. Mill joined rue as a com- 
mittee, the latter undertaking to furnish records of the rainfall. Subsequently, Mr. 
N. F. MacKonzie consented to become a member of the committee, and to give the 
benefit of bis wide cx})crioucc in gauging rivers and canals in India. 

The committee have had also considerable assistance from Mr. K. F. Elton and 
Mr. 11. 0. Reckii- in many branebes of the work, mure especially in levelling, 
sounding, and measuring river-cbanuels, m tracing water-partings, and in the 
computation of areas. 

To Frof. W. 11. Lewis, of the Albert Memorial College, Exeter, the committee 
is indebted for periodical oxaminatioDB of the suspended and dissolved impurities in 
the Exe. 

The Exe and its Trujutakieh. 

AVork was commenced on the Exe. The Exeter City Council, in reply to a 
letter describing the natuio of tbo investigation, promised Jissistancc in every possible 
way as fir as it related to this rivei . A gauge, furiushod by the committee, was 
fixed by Mi. Thomas Moulding, the city surveyor, at Exeter (juay, and is being read 
daily by one of bis stall', 'fho river is here confined to a single channel of fairly 
uniform breadth and dejith, and seemed suitable for determinations of volume. The 
channel was therefore sounded for a measured length of 100 feet, and velocity- 
observations have been made as frequently as {Kissible. A record of floods since 
1B60 has been kept at a boat-house close by. By levelling from the flood-marks to 
the gauge the committee has been able to add this record to its recent observations. 


Rcsearob Department, November 16, 1D07. 
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About 5 miles above Exeter, the Exo receives the Greedy (m its right bank, pnd 
the Culm on its left bank. Gauges have been erected on both of these rivers, and 
on the Exo above the confluence, and are being road daily. Velocity-courses have 
been measured on the Greedy and the Exe close to the gauges, and obsefvations on 
the current have been made when practicable. The course on the Exo seems to bo 
satisfactory, but that on the Greedy may have to be changed, inasmuch as flood- 
water of the Exo may under curtain conditions run up the Greedy as far as the spot 
selected. The Culm presents considerable difliculties, for when in flood it spreads 
over a broad alluvial flat and fills a number of temporary channels. The bust 
method of dealing with this stream is still under consideration. In the mean time 
the gauge is read daily by Mr. Charles Gray, engiijocr to the Silvorton Paper Mills, 
who has kindly also consented to collect sain pies of water periodically. O'he Croody 
gauge was fix(^ and is read by men in the employment of the city surveyor. 

The rate of pasaige of floods down the Exe being a matter of interest, the readers 
of the gauges have been instructed to make hourly observations when a rapid altera- 
tion of level is taking place. With the same object in view, a gauge has boon 
erected in the Exe near Dulverbon, about 22 miles above Exeter. The gauge was 
tixod by kind permission of Mr. T. F. Tracy at his Exe Valley Fishery, and is being 
read daily and hourly when desirable. 

The water-supply of Exeter is taken from the Exo between these upper gauges 
and Exetor quay. The amount taken is known, and will bo allowed for. The out- 
flow of these rivers above their confluence, with the amount added, should approxi- 
mately equal the outflow at Exeter quay. 

The observations made so far by Prof. Lewis have shown that the amount 
uf matter carried in susiiension by these rivers when in normal condition is 
extremely smaU. Half a gallon of water does not yield sufficient material to weigh, 
and preparations are being made to collect larger quantities. No opportunity has 
yet arisen of examining the water of a high flood. 

During violent floods sand and gravel are rolle<i along ti)c bottom. No reliable 
method of determining the amount rolled has ever boon devised, but, in the case of 
the Exe. 'the committee hope to get a satisfactory estimate by aid of the city 
surveyor. * For some years gravel has been dredged from a reach above Exeter in 
just sufficient quantity to keep the channel at a constant depth. A record of the 
amount dredged is promised to the committee, ^ j , 

The areas of the Exe basin above Exeter quay, and of tho Greedy, Exe, and Gulin 
liasins above the upiier gauges, are being measured on the 6 -inch maiis by Mr. E. 
K Elton This necessitated on examination on the ground of much of the wator- 
paiting by Mr. Elton and Mr. Beckit, it having proved to be imixissible to deter- 
mine the parting with sullicient accuracy on any existing map. At the same tune 
cimputetions of the areas above and below certain altitudes, and of the areas 
occupied by various geological formations, are being made. 


Thb Meowat. 

The Medway having been canalised, its Bow is controlled by sluices and affected 
by the working of locks. Occasional observations on the watcr-lovol or on the 
nirrent are therefore useless, and attempts arc being made ^ 
u,ord of the water-level at two spoU about li mile apart. J;" ■ 

lioso two water-level recorders, worked by clocks, have been establiAed, one by 
l-m^n of Mr. W. E. Martin in bis garden in Mai^tone. the ether ^-3 
ol Mr. Eandall Mercer in his boathouse near Allmgton lock. The rektiw leve 
m the gauges is being determined, and the capacity of all parts of the channel 
I'l'tweon them will be ascertained as soon as practicable. 

Y A 
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Tho committee is also making arrangements for the collectiog and examining of 
samples of the water in tho various conditions of the river. The amount of suspended 
matter carried by the Medway appears to be far gf eater than that carried by the 
Exc, and great importance is attached to the obtaining of reliable data. 

The committee desire to express their obligation, not only to the gentlemen 
named above, but to tho Lower Medway Navigation Company. By jKjriniHsion of 
the chairman, Mr. John Arcoll, the site was prepared foi the lower gauge by tho 
stafl’ of the Navigation Company, under tho superintendence of Mr. John Rose, their 
lock-keeper at Allingtou. 

It IS to be regretted that considerable irregularities in the clocks have delayed 
the commeiicemont of a continuous record. Detection of tho cause of error nocoB- 
sitatod frequent journeys to Maidstone, aud in this the committee arc now receiving 
tho assistance of Lieut.-Gencral Charles Strahan, ii.h 

OtIIEU lllVKUb. 

The Severn is u river which it will be desirable to investigate as soon as possible. 
Some yeaiB ago the flow at Worcester was determined with great accuracy during a 
period of several months by Mr. Q. F. Deacon. The committee contemplates the 
erection of a gauge at Worcester, and periodical examinations of the w'ater under 
various conditions of current. Mr. Deacon has kindly cimsented to allow the pu)>- 
licatiou of his icsults in connection with such observations as may be made by the 
committee. 

It will be desirable, also, to investigate a n\er which drains a chalk area, such 
jM.>B8ibly as the Salisbury Avon, with a view to ascertaining the ellect of so 
absorbent a material as chalk on the relation of lainfall to flow-oil. 

In conclusion, tho committee desire to call attention lo their urgent need for 
Volunteer observcifi. Velocity observaLjons should hemade'us frequently as |)oshibie 
during the rainy sousons. 'Die couises having been measured aud staked out, the 
actual observations are easily and quickly made. Travelliug to tho spot constitutes 
the most serious part of the work, but in all cases the courses have been selected us 
fai as possible with a view to their accesaihility. In all olh'T brauclies of the work, 
also, fuither assistance is uigently wanted. Uaiufal] obseiveih in the upiier jiarts of 
the valleys of all the livers named could lender useful servites, and more rainfall 
observers an- required in the case of the fc>aljHl>ury Avou iu particular. 


NOTE ON MEASUKEMEN3’ OF AREAS iN THE EXE BASIN. 

By E. F. ELTON. 

Tiik geology of the Kxc basiu having hecn pul uj)on the (i-iucli map, it was 
necessary to insert the boundaiy of the basin. 'I’lns was g(*iierally fixed closely 
enough by tbedata of llie map; where these data wen- insnllicient 1 walked over Dm 
ground, ami thus jnit Ujiwards of 70 miles of watershed on to the map in the field. 
In one case tlie observed line differed fiorn wliat llie Jiiaj) suggested by a ]>lot 
of some liOO acres ; tins was cxcejdional, but the aggregate change was consider- 
able. Tills suggests that waterslieds would be an inleiesling and useful addition to 
the Oidnaiice maps. 

The basin leqiiires iJ.'l sbeels. These vary inueb in ilimensionH. Of the fifty- 
tour measured up t(» fbe present, only foui have both dimensioiiH correct. Tlie 
variations range liom 0*01 foot of slirinkage to 0'012 loot of strolehirig. As I am 
using an Aiiisler’s planiineter with an adJustmiiiL IW such variations, they do not 
add materially to the labour. 
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ti »ro .he.'k.Hl m each sheet ia finiaiiwl. 'J'lio orior ia ia 

^ figure, which, conaklerins t)io other elements involved, 

api^ara to be a aatmfaetory reaull; and this erior distributes over the various 
sections of tho sheet m proportion to their area. 


NOTE ON THE MEASUREMENT OF JlTSOIIATiOES OP 
THE EXE AND MEDWAY KIVEUS. 

By N. P. MACKENZIE, M. Inst. C.E. 

Tire disch.irgo of any channel ia fiiven l,y the aie.a of n , enw^-seetion i.mllipliol 
by its mean velocity. The area of the soefi >n is oot by .lirect nieasnren cut, and 
I he jiroblem that proaents ilself is therefore the determination of tho me, in velocity. 
This may be arrived at in various ways, of which the most usual are - 

From velocity-rod obacivationa. 

From current-jiioter observations. 

From surface velocitiw. 

file hlo]H' of tlip wati'i-surfaco. 

From velocities at diiTcrent flopths got by snli-.surface floats. 

'riic velocily of a floating woiglileil lod reaching lM»m llio surface nearly to ilic 
1)('<1 i.'' found, by ox]H‘rimc’iil, hi lu' lt>r till prailicid ]iui}iokch tbe mean velocity of 
Mic vcpiicnl ]»lano in wliicli il movc^, .ind vci()(i(\ rod*’^ aic almost univerMally used in 
India for tbc ineaHiiremcnt i*f canal discbargos. Unfortunately, rivei-bcds arc, as a 
inle, too irregular to admil of tlicir use. 

Under favourable c<»ndilioiia, tin* current -meler may bo ex]>ccted to givi* good 
results, but the men on whom wo hav(‘ to rely for the obscrvalions have had 
iM» previous cxtKTicnce in its use; and, ajiart from this, the time occupied by 
eui icnt-motor observations is lar greater tlmi wo eould expect them to ]i]aee at 
oiii ilisposal. 

It WHS therefore decided that, wheueviT possible, tlie mean velocity should 
h<‘ calculated from observed snrfnee velocities, using a coenieionr or reduction 
multiplier. The coellicient vanes with the ru^o.s*/// ol tlu* channel, a term which 
includes all ohstrnctioTis or irrcgnlanties which interfere w'llh I lie free ihwv, and 
It also varies with the liyilraulic ladms of tbe channel. The coefficient is tberefm'i* 
I I'll constant even in channels of the same rugosity, nor in the same channel for 
'hlforent gauge-readings. 

In selecting a coefficient for reducing surface velocity to a mean velocity, \ve 
t'Ttunately liave accurate data at our disjwsal. For many years Indian irrigation 
' iivinoers have ex]‘erimentcd on the lelatiun between surface and mean velocities, 
tti'l on these exi»erimcntB arc based tables of coofficients which arc accepted 
D correct for all purjioscs of discharge calculation. Iud(‘ed, somo irrigation 
«‘ii ' inoerH consider that surface-velocity observations give results even more reliable 
'll. Ill those obtained from velocity-riMls. 

'I’lie difficulty in the method lies in the ]iroj>er delennination of tho rugosity 
"I ihc channel. This is a matter of expert knowledge, but is com [larativi'ly easy for 
"iv one who has had ext>erieTK '0 in this meiliod of me.isuriug discliargos. 

.Measurement of tho surface velocity jacsents ii<* difficulty. 'I'he river is 
'li'iiled into longitudinal sections, and floats are run over a measured distance, 
’oii.dly bO or 100 feet, tho time of passage being noted, 'rhe mean of sevcial runs 
I ikon for each si'Ction, and tho length of run divided by the time of passage gives 
11" HuiTaoe velocity of the section. 

Having obtaineil a series of measured discharges for various gauge-readings, 
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a diBcharge-tablc is drawn up by interpolation, due allowance being made for 
the variations of the coefficient owing to the altered value of the hydraulic radiuB, 
The above is the method adopted for the Exe and its tributaries. 

On the Medway, which is canalized, the conditions are dilTerent, and a gauge 
reading gives no indication of the volume of water passing down the river, as 
navigation depth is maintained by manipulation of the lock-sluices, whatever may 
l^ the discharge. It was therefore decided to calculate the discharge from the slope 
of the water-surface, the Bloi)e being got from two gauges at a known distance apart, 
with their zeros fixed at knowm levels for (omparison. As the conditions govern- 
ing the surface slope are continually altering, it is necessary that the gauges should 
be self-recording. 

Given the Blo|>e of the water-surface, tbe mean velocity is got from the expres- 
sion V — 0/y/lU, where R is the hydraulic radius, and 1 is the fall of the water- 
surface in unit-length. C is a coefficient which varies with the rugosity, surface 
sloiie, and hydraulic radius. The equation for C which it is proposed to use is the 
well-known formula of Kutter, which is based on the experimental investigations of 
K utter and Ganguillot — 

1*811 0*00281 \ 

wlicre N = K utter’s coefficient of rugosity. 

(Calculations based on this somewhat formhl able expression arc much simidified in 
practice by the use of hydraulic tables, such as those of Jligham or of Jackson, in 
which values of C are worke<l out for channels of various sizes, slopes, anti degrees 
of rugosity. Intermediate values to suit existing conditions can l>e obtfiined by 
inter] lolation lieiween the values given in the tables. 

As in the cast* of the Exe, the selection of the proper coefficient of rugosity is the 
difficult part of the pioblem. ^J’he most satisfactory inetlmd will be to measure one 
or twt) tlischarges by the surface-velocity method, and from these calculate the 
approiu'iate value, of the coefficient, \\hich ^\ill then l>e ap](lie<l to the surface sloj)e8 
from the gauge lectirds. 

As regards tlie pnibahle accuracy td the selectetl methods, it has been found 
by actual exjieriment mi Indian canals, that suiface velocities give discharges vary- 
ing by not more than luilf j>er cent, from those deduced from velocity-rod 
observations. 

The surface-slope method of calculation is more adversely nflected by an error in 
the estimated value of the coeflicieiit i)f rugosity, but if the a])]>rnpriate coefficient 
for the Medway be rletermined by measiuement ol surface- velocity discharges, the 
error is not likely to exceed 1 pei cent. 


ON THE OESEKVATIONS OF RAINFALL. 

By HUGH ROBERT MILL, D.Sc. 

Thk voluntary rainfall observers in all parts of the country furnish data which 
make it easy to jiroduco small-scale ma))8 showing the monthly or annual rainfall of 
the British Isles as a whole with considerable accuracy ; but when comparatively 
small areas are dealt with on a large scale, tbe chance distribution of observers often 
fails to allow a satisfactory map to be drawn. 1 have accordingly endeavoured 
to enlist the services of new observers in the Exe and Medway valleys, so os to fill 
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up the larger gape and make it poasible to determine the volume of raiufall of 
any year or month with considerable accuracy, and that of any day with fair 
accuracy. 

There are now at work in the Rxe valley or on its margin, guffioiently near the 
wa ers ^ to give neeful indi^tione, fifty-fonr oheervers of rainfall, most of whom 
eep daily records. In the Medway valley the ropresontation is equally gootl, 
and it was only found necessary to supply rain-gauges from the funds of the 
committee to six altogether. 

J he comparison of rainfall with stream-flow will involve considerable difficulty, 
as the general fall over the whole valley oii any one day cannot aiiect the stream ar 
the point where it is gauged at tlio same tune. It will probably br found uecossary 
to discuss heavy local rains in different part^ of the basin oi some detail, m order to 
ascertain how soon the rain finds its way down the stream, and to bo guided by the 
result in carryii\fl^ on the more general discussion. It is desirable to wait until a 
considerable number of heavy falls have occurred within the period of the river 
gangings before proceeding to make this coinpanson. At present the aecuni illation 
of data is proceeding in a satiafactor}' way. 


OBSERVATIONS OF GLACIER MOVEMENTS IN THE 
HIMALAYAS. 

We quote below, with a few omissions and additions, the Introduclory Report 
furnished by Mr. T. IT. Holland, r.u.s., Director of the Zoological Survey of India, 
to the detailed descriptions of the work recently carried out by his officers * 
in the observation of the movements of Jlmialayan glaciers. 

“In lOOo Mr. D. W. Preshfield, on behalf of tbe Commission Internationale des 
Zlacicrs, drew the attention of Lieut.'Oolonel S Q. Uurrard, v.n.s., Superintendent 
of Trigonometrical Suiveys, to the im|iortaDce ol recorduiij: data for determining 
the secular movements of the principal Himalayan glaciers. As the work required 
the co-op<iration of all officers and private travellers likely to visit tbe glacier 
regions of the Himalaya, (’olonel Burrard referred the question to the Board of 
Scientific Advice, and, on the recommendation of a sub-committee composed of 
Colonel F. B. Longe, r.e., Surveyor-General, Dr. G. T. Walker, r.a.s , and myself, 
the Board agreed on a system of observations, recommending that the distribution 
of the necessary information and collection of data should be under the control of 
tlio Geological Survey Department. The proposals baviug received the sanction 
of the Government of India, the first step in the investigation was taken by the 
deputation of five Geological Survey officers during August and September, 190G, 
lo make a preliminary survey ( f the principal glaciers in the Kumaon, Lahaul, 
■Old Kashmir regions. 

“ Altogether twelve glaciers were examined, as follows 

“ KasJimir /M/tVoo— The Barche and llinarche glaciers in the Bagrot valley ; 
ihc Minapin, Hispar, and Vengntsa glaciers in the Nagir State; and the Hassana- 
l ad glacier in Hunza. These six were surveyed by Mr. H. H. Hayden. 

“ Lahaul.— The Bara Shigri and Sonapani glaciers were examined by Messrs. 
'I. Walker and K. U. Pascoe. 

“ The Pindari, Milam, Shan Kulim, and Poting glaciers were sur- 

yed by Messrs. G. de P. Cotter and J. C. Brown. 

* ‘RecordB of Ibe Geological Survey of India; vol. 36, portg 3 and 4 1307. 

! 'iidon: Messrs. K Paul, Tn neb, db Go. : Caleuttii ( Jeologieal Suivey Office 
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** In all oaaea plane-tablo fiketchee were made, Bhowinf; the exact positions of 
the ice-caves with reference to points out and painted on rocks in the valley, as well 
as with prominent and unmistakable peaks in the vicinity. In some cases cairns 
were built over the marks, and in the Kashmir area these were placed in charge of 
the nearest village headmen. The cairn built near the Milam glacier was placed 
in charge of Bai Bahadur Eiahen Singh, who is well known to science os * A.-K/ 

“ Photographs were taken from various points of view carefully marked on the 
map and described in the re})ort, showing the state of the glaciers and the principal 
masses of moraine material at the time of the visit. These photographs will enable 
subsequent travellers to form an idea of any changes that may have occurred in 
the interval, and will thus make their obfervations of Nalue even if the fixed points 
cut in the rocks are destroyed by weatlioring or by being overwhelmed with loose 
material. 

“The short time available rendered it necessary that observations should ho 
confined to one aspect of the glaciers, namely, that of their secular advance or 
retreat. It was impossible, under tlie circumstances, to make more than j^assing 
observations on such questions as the rate of flow, the lamination of the ice, 
included dirt hands, and erosive action. These interesting questions must be kft 
for future workers, as it was important in as many instances as possible to fix at 
once, for the purpo-ses of the main ])rohlem, the posit ions of the snouts and general 
disposition of the ice with regard to fixed features in the ground around. 

“The first jioint that strikes one on examination of the reports is the fact that 
the glaciers of the Uunza valley and the Karakoram range generally descend to 
lower altitudes than in the Lahaul and Kumaon regions. In the former region 
the snouts of the glaciers procetd down to levels of 7000 or 8000 feet, w^hile in 
the latter region they melt before de«cending below t})c level of about 11,000 feel. 
[In the Kang( henjunga grouj* the lowest point rcachfd by ice is about l,'i,0O0 feet 
in the great Zerau glacicr.J In the Ilim/a region, also, there are two classes of 
glacierf^ — 

“(u) I’liose which flow transversely to the trend of the mountain range, and 
are relatively short, with a steep descent reaching down to elevations ae low as 
8000 feet and under ; and 

“(A) Those winch he in troughs parallel to the range, and also aj)j)roxiraat«ly 
]>arallel to the strike of the rocks of which the range is com]KiFcd. These, having 
at their angles of slope a less rapid fall, rarely descend below 10,000 feet, and 
form long glaciers, in some cases making the most magnificent ice-flows in the 
Himalayas.” 

The second point prominently disjflayed is the evidence of general retreat 
shown by the occurrence m nearly all cases of old moraines (sometimes grass- 
covered') below the present ice. This point does not, of course, necesBarily mean 
that the glaciers are now in retreat, and two wcll-aiitlionticated cases of recent 
adviince have been found in the Vengutsa and flasHanahad glaciers, both steep 
transverse ice-streams. Since 181)2, the date of Sir M. Conwa^^’s visit, the 
Yengutsa glacier has advanced at least 2 miles, nor does this advance appear 
to have been gradual, as, according to local reiiort'*, the ice moved forward sud- 
denly Bome five years ago, and has sinee remained stationary. The Hassanabad 
glacier, according to the statement of the Emir of ITunza, also moved forward 
suddenly some throe years ago, covering m tw'o and a half months a distance 
variously estimated as from G miles to one day’s march. Owing to the danger 
involvel to the villages near, it was carefully watched, and the above statementfl 
may, we are told, be accepted. It is said that tin* ice occupied itsprewnt position 
many years ago, and suh'^equenily retreated. It is now apparently stationary. 
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llio valleys below the glaciers, being generally covered by moridne material 
and talus from the hills around, very seldom reveal the solid rock, and consequently 
the evidonce with regard to the erosive action of the ice is insufficient to show 
whether the glaciers have eroded material in large quantity, or only succeeded in 
striating and polishing the rocks over which they flowed. 

The Reports are illustrated with a large number of plans and photographs. The 
best thanks of all interested in glacirr schnee are due to Mr, Holland and his 
Btafif for the energy with which this Important work has been taken up, and the 
admirable manner in which it has so far been carried out. It is proposed to attack 
shortly other parts of the Himalaya, including the Kangcheniunoa group. It is 
much to be desired that the example set by the Indian Govormnent may he 
followed, and that in other parts of the British dominions oversea ^^h<•^e glaciers 
are found, equally systematic observations may he undertaken and carried on by 
a scientific bra'\ih of the local governments. 


REVIEWS. 

EUROPE. 

Tiik Soo'msn lIionnANDH. 

‘The Geologienl Structure of the North-Wi'st Iliglilands of Sootlaml’ By B N, Peach, 
John Horne, W. Giiim, C 'I'. Gloiigh, and I. Hinxma)i, with Potrologioal ('hapters 
and Notes by .1 J 11. Teal I Ediltsd by Sir A Goikie 1907. Mem Geol. Snrv. 
Great Britain, Vp. vii d G08, pi hi. ^V'ith coloured geological map on the 

scale of 4 miles to the inch. 

No piililicat.oD of the nrilish Geological Surrey has been so 'aget'y 
the lone-proiniwd memoir on the north-westeru Highlands of Scotland. Ihat 
country is built of rooks belonging to four groups, which io a traverse from west to 
east are cxwsed in the following order: The Lewisian gneiss of the Uehridos and 
of the west, ™ coMts of Sutt.orland and li..s» ; the Torrhham.o, a thick senes of 
saudstones once ideatifiod as Old Red Sandstone ; a narrow belt, 10(1 miles m length, 
of feesiliferous qiiartmU’s, shales, and limestones ; and. 6"*^% ^ 

western edge of the gneisses and schists which form the mam hulk of the Scottish 

”‘'¥be“tlation of these four rock series to one another has 
question in British geology. According to Sir Roiienck 

of rooks had been deposited in regular succession, the ^ 

most and loungest. Nicol, on the other hand, regarded the eastern and western 
gneisses as belonging to the same series, and the fossiliferoiis ®” 

sandwiched between them by earth-inovciuente According to 
.ocks were the youngest, whereas according to Murchison the 
il.e voiineest Niool's view was almost unanimously rejected during his li ctime, 
l!,i7sho"£ after ^s death a paper by I'rof. Bonney proved that some, a least 
..f the eastern rocks were the old Lewisian rocks upraised by 

lK80_;uhe truth of the essential ,»rl of NicoVs ' S f ^ 

hv Prof. ],apworth-s detailed survey of * ^ufger 

'^plained how the old eastern gneisses ciiroo to he above y g 
,o,’.ks, as he found that the gneiss ha.1 heei. forced „ "j 

(■rumpled masses of the younger ^ds. Mure ® Geological Survey in this 
m 1884. when the results of the first season’s work of the Qeo^.ca , « y 
aiea were announced by Sir Archibald Oeikie. The Geological Survey has now 
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completed the detailed mapping of the area, and has published maps of two of the 
most critical localities on the scale of 6 inches to the mile. The work has proved 
conclusively that the i)erpleziDg features in the geology of the area are due to a 
series of overthrusts. Nicol was therefore right as to the relative ages of the rocks 
but Murchison was right in the secondary point that the eastern and western 
gneisses are distinct series. The Survey has shown that the earth-movements are 
on a very extensive scale; they can be traced from the shore of the Pentland frith 
for 100 miles southward to the Sleet of Skye, and they have in some places carried 
the older rocks 10 miles westward over the younger. The conclusions of the Survey 
were announced in Nature by Sir Archibald Geikie in 1881, and a preliminary 
account of the evidence was published by the Geological Society in 1888 ; but it 
has taken another nineteen years for the collection of the complete detailed evidence 
and its arrangement for publication. It has now been issued in the best illustrated, 
the cheapest, and probably the most important memoir ever issued by the British 
Geological Survey. The work gives a full technical description of the geology of 
this area, hut the details are necessary in order to understand the extreme complexity 
of its tectonic structure. 

The book has been written by the surveyors, with the exception of the petro- 
logical chapters by Dr. Teall. i)r. Horne, the director of the Geological Survey of 
Scotland, is the largest contributor to the volume, and his series of introductory 
chapters lucidly explains both the problems and the general results. The volume 
has been edited by Sir Archibald Geikie, who initiated the work in 1883, an«l 
superintended it till his retirement in 1901, and the text has no doubt benefited 
greatly by his careful literary revision. 

The part of the work of most geographical interest is that dealing with the eartb- 
movements, which arc of a type first recognized and described in north-western 
Scotland, and which have been more thoroughly investigated there than elsewhere. 
The over-riding of the eastern rocks is illustrated by the elaborate, but clear sections 
drawn by Mr. Peach. In the most complex part of the area, around Loch Assynt, 
there arc three main thrust-planes, named the Glen Coul, Ben More, and Moine 
thrust-planes. The evidence for the existence of these three planes of movnnenl 
their effect both on the rock masses, and on the rocks beside them, the complex 
series of minor faults which they occasioned, and the intense changes in the rocks 
along the planes of movement, are fully described, and illustrated by instructive 
photographs. 

Doubts are still sometimes expressed as to the truth of the overthrust theory, 
but they are no longer excusable, after the convincing detail of this most important 
memoir. 

J. W. G. 


ASIA. 

BonDKRLANPS OF TIIK INDIAN BmpIHK. 

‘ Tlie Marches of H iiidiistan ■ the Tleoord of a Journey in Tliilxit, Trans-Himnlayan 
Jndia, Chinese Turk(>Btan, Kussian Turkestan, and Persia.’ By David Fraser. 
Edinburgh and London - Blackwood & Rons. l‘,)(»7. Maji and llluntuitlom. 
Price 21«. net 

Within the covers of this volume, which extends considerably over five 
hundred pages, materials for three separate books will he found. First, geograjihical ; 
tlie traveller’s diary kept with the eye and pen of a trained correspondent of news- 
pa|ier8 ; scenes, scenery, liardships, pleasures, all set forth with much accuracy and 
no little humour '. next, historical and arclnnological ; for the most part transcription 
or condensation of what has been published elsewhere, hut useful to readers who 
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know little or iKtthing of the countries visited : and last, but by far the most 
important, political and economic. The confiicting interests of England and Russia 
are examined with shrewdness and impartiality, whilst the possibilities of trade, its 
development and protection, are considered ; and there are remarks about Persia, her 
resources and proposed railways, which at this moment of apparent trouble, if not 
revolution, in that land, have a special value and signihcano#; 

Seven chapters are devoted to Tibet. They contain an admirable description of 
the journey from Calcutta by Darjiling and Sikkim to Qantok, Ohumbi, and Phari, 
where the Tashi Lama was met on his return from India. Mr. Fraser wired to the 
Foreign Office at Calcutta for permission to accompany him and his party to 
Bbigatse, and, this being granted, the country was seen under nnuHually favourable 
circumstances. For as the jxmple had dreaded the Indian visit of their beloved 
Lama, and had mourned for him as dead, so now on seeing him again they rejoiced 
exceedingly, and thronged to Shigatse to receive his blessing and the ]>roteotion 
thus afforded against the spirits of evil. The ceremonies, which are well described, 
were wound up by a discussion between two monks, one representing Satan, and the 
other some sacred person. 

The return journey was made through a very rough and little-known country, 
portly west, but mainly south, from Shigatse, skirting Kanchenjanga and among 
the loftiest peaks in the neighbourhood. The ox^wience gained mode Mr. Fraser 
anxious to see more of , the Indian frontiers, so he went to Simla and got permission 
to crosr into Central Asia, whilst, by arrangement with the Chinese Government, 
he was permitted to visit ('hinese Turkistan, respecting which, including the desert 
of Takla Makan and its sand-buried ruins, so much has recently been written in 
our Journal. 

The route followed was by Kdlu, that most attractive valley, through Ldhaul 
and Zanskar, by Leh and the Karakoram pass to Ehotan, Yarkand, and Kashgar. 
Thence Mr. Fraser travelled west by the Terek pass to Kokand, Tashkend, lk)khara, 
Merv, Mashhad, Teheran, and Baku, where his journey so far as this book is con- 
cerned may be said to end, IJe left Calcutta in January, 1900, and reached 
London towards the end of January, 1907, so that his interesting adventure lasted a 
little more than a year. 

1'he historical and archaeological parts of the volume need not be closely 
examined in this notice, whilst political and economic considerations ore not usually 
permitted great prominence in the treatment of matters geographical. Yet they are 
of all others the most vital, and in this book remarks and deductions respecting the 
interests of our empire and those of other nations will be found recorded. They are 
deserving of deep attention, as a glance at the matters touched on will show. For 
they include such groat questions as the defence of India in its moat extensive 
signification from outer attack by arms, or from a more insidious, though to the 
enemy less dangerous, assault on its trade. 

The importance of our exercising permanent influence in Tibet is well set forth. 
Not merely are the great ranges of the Himalaya our rampart, but Tibet itself, 
eloping from them to the deserts, is the glacis of our tortification, and a better one 
could scarcely be conceived. But apart from outside attack, there is the strong 
sympathy of such states as Nepal, Bhutan, and Sikkim with Til>et, resulting from 
community of religion, a symimthy which might easily l>e utilized to our detriment 
if another nation were supremo in that country. To prevent this, the recent mission 
under Sir F. Younghusb^d was undertaken and brought to a successful issue with- 
out estranging the goodwill of the great majority of the people and their rulers, only 
to have nearly every point gained saorificed. 

Again, the effect of railway construction by Russia in Central Asia, on the 
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north-Wditern frontier of India, ie considered. Then as regards Persia, the railwray 
question is examined, and an opinion adverse to construction is expressed. German 
intervention and the general activity of that enterprising race are not forgotten. 
These matters are important when attempting to place a just value on the recent 
Anglo-Kueaian underetanding. 

The volume is profusely illustrated, and is well turned out. Misprints are few ; 
among them (p. 262) is the substitution of Bodaulat (unfortunate) for Badaulat 
(fortunate). There is a map, which serves its piiri>ORe, though it cannot be said to 
contribute much to recent geographical record. 

W. BaOADFOOT. 

Indian Frontier Life. 

* Twenty Years on the Indian North-West Frontier.* By 0 B. RcntI, (Survey of 
India). Allahabad : Pioneer Press. 190r». 

Pew civilians indeed could lay claim to have taken conspicuous part in so much 
rough-and-tumble fighting as Mr. G. B. Scott. As a qualified and trained surveyor, 
possessed of scientific acquirements, he joined the Survey of India Department over 
forty years ago. He was told off to take his share in the work of the Umbria 
Campaign in 1863, and since then his capacity for trans-frontier surveying has led 
to his being attached to most of the military oxj>editionH despatched against the 
border tribesmen, as well as to his serving in the regular camjmigns in Afghanistan 
in 1878-80. Altogether Mr. Scott must have amassed material enough for a 
serious work of really excey)tional interest. The present book is of modest diinen- 
sions, hut yilaces on record a number of interesting incidents and episodes connected 
with the expeditions described. Once the author, hearing finng towards sundftwn, 
discovered several tribesmen lining the oj^positc banks of a stream and firing across 
at each other. A dispute had arisen as to whether the new moon liad been seen or 
not on the previous evening, which marked the close of the Ilaraazan fast. Angry 
words and shots ensued, and eight men were killed and wounded before the |>omt 
was settled. On another occasion we are told how a bottle of chlorodyno had broken 
in transit and soaked into the Christmas pudding of a regimental mosH. However, 
an overwhelming vote decided that the pudding should be eaten, which was 
accordingly done — happily with no disastrous conpoquenccs. 

With characteristic modesty, Mr. Scott has said nothing about exploits of his 
own in 1868 and 1878. For the first named ho was granted a sword of honour 
by the Punjab Government ; on the second occfision he fought for tlie whole 
afternoon against a lot of Mohmauds w'ho attacked him and his party near Port 
Michni. Through Mr. Scott's gallantry the tribesmen were beaten off and the little 
dei&ichment saved. We hope that the success of the present little work may terayd 
the author to furnish a more exhaustive treatise on tlje Indian frontier events of 
the past fifty years — a subject which he is well qualified to handle with knowledge 
and authority. 

Western I'iiiet. 

‘A History of Western Tibet: one of the Unknown Emjiires ’ By Rev, A. H. 
Franoke, Moravian Missionary. London: S. W. Parirulpi' & do, Afrtps anti 
lllu8tration$. J'riec dd, net. 

This excellent little work has a prefnee by Mr. 'J’lionms, librarian at the India 
Office, in which he says, “The Kngbsli reader may repose every confidence in tliiH 
interestingly written lluiory of Weftlern TihH^ as the oiiteotue, not only of scholarly 
enterjinse and research, but :i Iso of familiarity wdtli I lie country and the people.” 
That is high praise, and so far as w'e can judge it is deserved. Much information is 
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Mcgasthenes and Herodotus, from inscrip- 

davs wlian t” records of (hose early times to the 

mrfc of Kn coun y ceased to be an independent state, and became, as it still is, 
Luinr fV Jammu. As is fitting, the interest of the book is historical 

tliof it, g«‘'gi»phical ; ind^d, from the latter point of yiew it is defective .so far 

“Western Tibet” is not doanoA Probably Laddkh is 

tT,,? I flT“ into Tiltet pi^r on the east, and 

muuaod Hpiti and Lahaul, if not also Kulu, on the west, all three being now sub- 
divwions of tl.e Katigra district of the Punjab. The two dret were undoubtedly 
iiboto, whilst Kulu 18 a Jlajput slate, inhabited chleBy by Hindus; all these were 
Visited by the pilgrim Hiuen Tseng in the sovonth century, 

Mr. brancke's researches in folklore are evident in the versos ho appends 
^ each chapter; some arc very quaint, as is the song of a Mon musician to 
18 hddlc, called ‘^Trashi wanggyal”; others arc pretty, as that of the maiden 
ending flocks to a youth across tho valley ; and one, at any rate, may bo called 
geographical in that it describes the origin of the world. 

“ How did the Earth first grow V 
At first the Earth grew on a lake. 

Wliat grow on the water? 

On the water grew a meadow. 

Wliat grew on the meadow? 

Three hills grew there.” 

And so on till life is developed. 

W, Bboadfoot. 


AFRICA. 

Acnoss Afrioa fbom East to West. 

Across Widest Afriea,’ An account of the country and peojde of Eastern, Central 
and Western Africa, as seen during a twelve mouths’ journey from Djibuti to Cape 
Verde. By A. Henry Savage Laudor. Illustrated by TOO half-tone reproductions 
of photographs and a map of the route. Two vols. Loudon: Hurst & Blackett, 
lAd. 1U07. Prire ^29. ntl. 

Mr. Savage Landor spent the year 11)06 in a journey across Africa from Jibuti 
to Cape Verde, lie travelled rapidly, and, with unimportant exceptions, followed 
routes already known. Nevertheless, his book has a certain amount of informa- 
tion of value to the cartographer. For instance, on several occasions the author 
found that the sites of native towns in the Ubangi region had been shifted since 
the time of the Marchand expedition. It is only, however, with respect to the 
Lake Chad region that any attempt is made to deal in detail with geograplttoal 
problems. Mr. Landor crossed the south-eastern part of the lake in a small steam- 
boat, and for about a fortnight skirted its eastern and northern shores — traversing 
part of the dry bed of the lake. He gives a sketch-map and chart “ from latest 
surveys by French officers and A. Henry Landor,” but it is evident that his 
information is based mainly on the recent labours of French officers. He makes 
no mention of the prolonged and careful surveys by Lieut. Boyd Alexander and 
Mr. P. A. Talbot, but obseives that “of late years a few French and German 
travellers have done magnificent work in that region. Among them may be 
mentioned Barth, Overweg, Nachtigal, Colonel Monteil, Messieurs Foureau-Lamy,” 
etc. Mr. Landor is better informed when dealing with the countries of the middle 
Niger and Senegal, having received from the French authorities many details 
illustrative of the astonishing economic development of their West African 
colonies. 
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The author appears to be more interested in ethnography than in any of 
the other subjects that appeal to African trayellers — except, indeed, in his own 
celerity of moyement. His scorn of quinine, his belief that to roast one’s self in the 
tropical sun is the bast way to ensure health, his 'touching faith in castor-oil as an 
almost infallible cure for aU ailments— in short (as is very natural) his achievements 
and his manner of life in equatorial regions bulk largely in these two portly 
volumes. But next in interest come the ])eoploB he met, some of whom he had 
opportunities of studying for three or four weeks, some for a few hours only. But 
of all alike he has much to say. 

When Mr. Landor confines himself to describing what came under his personal 
observation he is well worth attention. Ills spelling of place-names is generally in 
the bad French fashion ; his photographs are generally good. The map showing 
his rqute, on the scale of 1 : 10,000,000, is extracted from that of the Geographical 
Society of Paris. The index is faulty, and there is no summai y of the contents of 
the chapters. One merit the books certainly have— they are light to handle. 

F. R. 0. 


The South-Western Part ok the Congo Free State. 

‘ Im Schatton des Kongostaatos.' By l)r. Lou Frobcuius. Borliu : Georg 
Rcimer. l'J07. Price 14to. 

Dr. Leo Frobenius, chief of the German exploring expedition of inner Africa, 
travelled up the Kasai, the Kwilu, the Lulua, Saukuru, and upper Lomami rivers 
between the years 1901 and 1906. His work has been expected with considerable 
interest in ethnological circles ; it was known that he had made considerable collec- 
tions to illustrate the culture of the Bakuba and Baluba peoples, and it was hoped, 
amongst other things, that he would give us some positive knowledge of the little- 
known Bakuba speech, the Glassification of which is still a great puzzle to students 
of Congoland. 

It must, I fear, be admitted that the book under review is somewhat of a dis- 
appointment. 

In the first place, the publishers have gone far to spoil its chauccH of success in 
Euglish circles by reverting to the intolerable German tyj)e, instead of using Roman 
letters. The reviewer has had occasion of late to read a great many German books 
dealing with Africa, more especially African languages, or to subscribe to German 
reviews of the same purport, and has become so used to all this excellent scientific 
material being presented in Roman type that he feels indignant any mau of science 
of the standing of Dr. Frobenius should have allowed his important study of South- 
West Congoland to be printed in the old-fashioned German typo. German at its 
best is not an easy language to read, but it is fifty times more difiBcult when written 
or printed in the old black-letter characters. 

Except for this fault of type, and the ahsence of an indexy the book is well got 
up. Many of the photographs are admirable. As to the drawings and the black- 
and-white reproductions of paintings by Herr Lemme, one’s feelings are rather 
divided. Some of these studies are beautiful works of art, such as the two drawings 
on iq). 67 and 69 of pineapples growing wild. But they and similar studies are 
quite unnecessary from a scientific point of view, as the pineapple is not a native of 
Africa. Some of the sketches of river and other landscapes are clever, but not 
particularly faithful to actuality, or convincing to those who know anything about 
Central Africa. For instance, in a sketch supposed to illustrate the Congo at Jioma, 
the artist inserts two Giant cranes of a purely South African species, entirely 
foreign to the Congo region. Other of Herr Lemme’s drawings of trees remind one 
of studies by Leader, but they might just as well be magnificent clumps of Scotch 
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piaoB fta any African tree, just as his rough aketches of nativaa reeemble ra|^d 
atudiea from the nude of Italian old maatera rather than oharaoteriatic portraits of 
negroes. Some of bis drawinga, however, of the parasitic fig-trees are not only 
beautiful atudies, but very accurate. The comic pictures, however, whether by 
Herr Lemmo or anybody else, on pp. 280 and 295, are quite out of place in a work 
of serious pretensions. With all these criticiams, however, the general effect of Herr 
Hemme’s drawings is very striking, and certainly helps the untravellod reader to get 
a general idea of Congo scenery. There ia an admirable study of elephants opposite 
p. 412. 

the beginning of the book, Frobenius gives some remarkable photographs of 
early Portugueae inscriptiona on the rock-surfaces of Matadi, which were certainly 
not previously known to the writer of this review. Ho does not, however, in his 
text explain exactly where those inscriptions wore situated, or what deductions there 
are as to their history and age. As his book is — mirabih dictu 1 — without on index, 
it is possible that the reviewer has overlooked the references in tho text to these old 
Portuguese inscriptions. The photographs aie clear and interesting, and the 
matter should certainly be studied in connootiuu with the history of the Congo. 
Apparently the inscriptions were disco veiod by a Swedish missionary named 
Homonjoz. 

The author contributes interesting information regardmg that mysterious people 
the Pakuba, but does not throw any light on Ihoir peculiar Bantu dialect. 
The Bakuba, liko some of the Baluba and the Bakioko, are obviously tinged with 
ancient Hamitic blood, no doubt from the same sources as the Hamitic atisiocracios 
of western Uganda and north-western German East Africa. Some studies of Kiuko 
women’s faces by Herr Lemmo are singularly Egyptian in appearance. Dr. 
Frobenius contributes much new information about tho imi>erious raiding Kioko or 
Kioko iHjoplo of Luba Land. There is a photograph on p. 347 (to which I can find 
no reference in tho text) showing that the sleeping sickness has extended far into 
the basin of the Kasai and the Lulua. There is also mueb information, well illus' 
trated, as to the diflerent types of native houses, and thoie are notes and illustra- 
tions concerning breeds of the domestic goat and dog which are of importance. Tlie 
maps in the text are almost iunumerabh*, and some aie of great interest from tho 
remarks on the rocks and geological formation of south-west Congoland. 

The book is one which should be firstly reprinted in tho Roman character, and 
secondly transhted into English. But the English edition must emphatically be 
provided witli an index. In such a rendering tho spelling of tho native names 
should bo revised. Dr. Frobonius* orthography is worthy of the middle nineteouth 
century in its unnecessary doubled consonants, its tadi 6 and Usch^s, For instance, 
Boma, the capital of the Congo Indei>ondeut State, is ijersisteutly Bi)elt ” Bomma.” 
Why V The native j pronunciation is Mboms, and the Euroi)ean rendering Boma— 
both rhyming with Roma. Why, then, siiell it “Bomma” ? 

H. H. Johnston. 

AMERICA. 

Nkwfoundland. 

* Newfoundland and its Untrodden Ways.’ By J. U . Millais, f.z.b. With lllwiratioM 
by the author, LougmauB, Clreou, & Co. Fricc 21«, net. 

Mr, Millais has made four visits to England's oldest colony, and of those visits 
this book is the outcome. The author describes his volume as a ** hunter’s book,” 
and it is safe to say that no one who has made or who contemplates a journey in 
Newfoundland after woodland caribou will disagree with that definition. 

Of tho four separate trips which together make up Mr. Millais’ knowledge of 
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Newfouiidlaucl, tlie two most important were those last undertaken and commenced 
from the south coast, for they led him through a country that to a great extent is 
patrolled only by the Micmac Indians, whose hunting-ground it forms, 'i'he credit 
of the original inception of the idea of following the caribou into the centre of the 
island, instead of shooting them as they cross the railway line upon their autumn 
migration, belongs to Mr. F. C. Selous, who in lUOO went in from 'lerra Nova and 
packed from the head of George’s por>d to John’s pond. Mr. Selous’ book, * Recent 
Hunting Trips in North America,’ in which inttr alia he describes the incidents of 
his travels in Newfoundland, is probably the moat valuable contribution to the 
literature of big-game shooting published in recent years ; but whereas Mr. Sejous’ 
work deals almost exclusively with his experiences after caribou, that of Mr. Millais 
is of larger scope, and includes an exceedingly interesting chapter upon the Micmac 
Indians (some of whom accompanied him upon his two south coast journeys), as 
well as a chapter upon the Island whale tishery. 

I'here can be little doubt in the mind of the reader that during the author s 
first trip in Newfoundland, the fascination of the island laid its mi)o 11 u}X)n him. 
Kealixing how comparatively little was known of the interior, he in subsequent 
journeys travelled up the Gander river, crossed the island from the south coast to 
the line at Glenwood, and finally penetrated the* country in the neighbourhoixi of 
Mount Silvester. These journeys, of which accounts have already ai)pcared in the 
Journalt were performed mostly in canoes, by means of which it is possible to travel 
very extensively through the waterways of linked lakes and streams. But some 
long portages were necessary, especially near the headwaters of the Gander. 

The narrative in which the author describes his wauderings is always interesting, 
mpro particularly the parts of it which tell of his doer-stalking experiences, both in 
the thick timber and upon ground as o|»eu as that of a Scottish door-forest. 

But the most valuable chapters iu the book are those m which Mr. Millais deals 
with the habits and natural bistor^ oi the caribou. Both by natural tastes and by 
preparation Mr. Millais is a field naturalist of great attaiuiuents, and his observations 
are always interesting. These facts, added to his skill in illustration, give him a 
place apart from any of his contemporaries. The illustrations are indeed admir- 
able, and .the author shows much ingenuity in avoiding too many representations 
of Caribou ; if indeed it is possible to have too many sketches such as grace 
pages 80 and 81. 


An Aiioetive ENTEuruisL in Bha/.ii.. 

Keoollections of an Ill-fated Expedition to Iho Headwaters of the Madeira Uiycr in 
Brazil.’ By Neville B. Craig, in oo-oporutiou with the members of the Madeira 
and Mamorc Association of I’hiladelpbiu. rhilodelphia and Eondon J. lb 
Lippinoutt Company 1007 ]*ric*i 18«, net 

The failure of the attempt to build a railway from tSauto Antonio, at the fool of 
the Madeira cataracts, to the navigable waters of tbe Beni and Mamorc has always 
been a source of deep regret to those who have at heart the development of the 
groat resources of Central South America. 

It was in October, J877, that Messrs. I’. vV T. Collins obtained from Colonel 
Church the contract to construct the railway, and on January ensuing 
the Mercedita sailed from Philadelphia with the first contingent for the field of 
action, from which previous workers had been driven by the ever-pre?ent malaria 
fever. It is this enter[)riBc that forms the subject of Mr. Craig’s chronicle, a record 
of admirable courage and i>ersevcrance, combined with a light-hearted indifferenoe 
about the most obvious precautions, that contributed in no small degree to the 
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miflfortuneH which followed in quick euccession. The wholly utmeceBMiry die- 
comforts of the voyage of the Htrc^diia^ so amusingly described by the author, 
are typical of all the troubles that oamo afterwards. There can be little doubt, 
however, that, had funds been available, the railway would have been built in spite 
of every obstacle. 

The couple of hundred miles of the Rio Madeira that form the background of 
the story have an evil reputation, which is difficult to realize on the spot as the 
wonderful panorama of smooth, broad river and luxuriant forest, with intervening 
tracts of rocks and tumbling waters, passes before one’s eyes. Much of the illness 
has always been of a preventable character, and with our present knowledge of 
malaria and the methods of dealing with it there should be no difficulty in con- 
structing the line, which, under a contract with the BraeiUan Government, has now 
been once more commenced. 

Mr, Craig has some difficulty in understanding how malaria can exist in a 
region where tljere are usually no human inhabitants to act as intermediate hosts 
to the germs. The difficulty disappears if the local belief that monkeys suffer 
from the disease be well founded, and it is possible that other animals are also 
susceptible. 

When in 1H79 the courts decided that the enterprise must he abandoned, the 
workmen, already weakened by disease, wore left destitute of funds and resources, 
far from civilization, in the heart of the continent, and in their pitiful efforts to 
return home still further additions were made to the long death-roll of the expedi- 
tion. Ultimately those who remained were brought home by the contractors. 

Out of 719 persons, iiiaioly Americans and Italians, who arrived at Santo 
Antonio, some 1 40 are known to have lost their lives, and this does not include all 
of those who died on their way back, or the eighty who were drowned in the ill- 
fated MetrojjoUa on their outward journey. One would have liked to have heard 
more of the seventy- (ivc who perished in an attempt to reach Bolivia overland ; 
what route they Unik, and how they met their death. 

The book is well illustrated with photographs and maps. 

J. W. Evans. 


Lakes Pooro and Titicaca. 

‘ Les Lacs des hauls Plateaux do I’Amorique du Sud.’ By Dr. M Neveu-Lemaire 
i’aris ; Imprimeric Natiunah*. Librari»‘ H. Ijo Soudier. 1909. Price 7//- 50. 

'I'ho author was one of the pcrmnia'l of the “Mission francaise” that recently 
carried out a to^Kigraphical and geological survey of a jxirtion of Bolivia. He spent 
the greater parts of the months of Juno, July, and August, 1903, in the study of 
the two great lakes of the Bolivian tableland. The speoimens collected were 
Bub^Oquontly examined in Paris. 

Little attention had previously been paid to Lake Poopo, though it presents 
features of great interest. It is extremely shallow, lor, though it has a length of 
55 miles and a breadth of 25 miles, only a small portion is more than 4 feet deep, 
and 13 feet was the greatest depth observed. It is, therefore, a mere film of water 
covering the lower portion of the plain. It has no outlet, and its level is slowly 
sinking, so that it may, at no distant date, resemble the South Bolivian lakes that 
only exist as such in the rainy season. The water contains 2’35 per cent, of solid 
matter in solution, about two-thirds of that in sea-water. Of this 1'68 per cent 
consists of sodium chloride, and the remainder mainly of sulphates. 

Lake Titicaca is in many ways a complete contras?. The greatest depth 
"bserved was H92 feet, and a considerable poiiion of its basin lies at a lower level 
than that of Lake Poopo, into which its waters overflow, and whose surface is 400 
No. III.— March, 1908.] z 
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JMfl Am ft rtftult of this outflow the water is comparatively fresh, oontitoliig 

pBt oent of solid matter in eolutiao. The salts from the catchment ireaft 
ei|t lakes are therefore accumulating in the basin that lies at the greater height. 

ihteresti&g feature is the uniform temperature below the surface, almost exactly 
IX^ 0. at the time when the ohservations were made. Alexander Agassi/., on the 
other hand, who made similar observations in the summer, found a rather higher 
temperature to prevail— about 12®*5 C. 

The sediment dredged from the centre of the lake contained 17 per cent, of 
organic material, 78 per cent, of inorganic mud almost free from lime, and 5 per 
cent, of sand. On the other hand, near Chililaya, in the small area separated from 
the remainder of the lake by the Straits of Tiquina, there was 59 per cent, of 
calcareous, and 13 per cent, of non-calcareous mud, 12 per cent, of organic matter, 
and 16 per cent, of sand. Under the microscxjpe small coal-like grains, sponge 
spicules, diatoms, and material of volcanic origin were observed. Near the north- 
east shore, in the neighbourhood of Huaicho, the lake-bottom consists of line sand, 
including rounded quartz grains closely similar to those of the Sahara. 

The transparency of the water in the centre of the lake was found to be 
practically the same as that of the Lake of Geneva, while, curiously enough, in the 
small Chililaya basin it was considerably greater. 

It is probable that the lakes were once united, forming a narrow ioland sea 
of considerable area, at a somewhat higher level than that of Lake Titicaca. There 
is, however, no evidence that its waters ever flowed outwards, as the author 
suggests, by the way of the Rio de La Paz to the basin of tile Amazon. 

The fish obtained from the lakes were determined by Dr. Jacques Pellegrin. 
They belong to two genera— Orestiae (Cypriuodonfiffm), jmeuliar to the Andes, but 
closely allied to Erapetriebthys of the desert of Auiargosa, on the borders of 
California and Nevada, and Trichomycterus a Soul hern American 

genus found both at high and low levels. They include a new species, O. Nvvetn, 
Pellegrin. One fish only is found in Lake Poojuj, iiud this is believed to bo 
identical with Onatias Agaaaizi, 0. & V., var. inoniaia^ Pellegrin, of Lake Titieaca. 

The author has himself described the fish jiiiraBitoH, while the molluscB are 
dealt with by Monsieur A. Bavay. 'J'he latter include a species, Fal adealrina 
poopoenaia, Bavay, peculiar to Lake Poopo, and Auci/laa CVr^/aei, Bavay, which does 
not resemble any previously described South American sixjcies. The Crustacea, 
some of which are new, wore determined by Monsieur Kd. Ghevrenx, Di. Edward 
A. Birge, and Dr. C. Dwight March. One si^cies of <’oj)epot]a, liucLhcUa poupinain^ 
Dwight Marsh, is only found in Lake Poopo; another, Ji. omdeHtidis, Dwight 
Marsh, is common to the two lakes. 

The book is well illustrated by maps, drawings in black and white and colours, 
and reproductions from photographs. 

In conclusion, it may be noted that there are numerous smaller lakes in the 
high tablelands of the Andean tract, which are ol considerable interest, but arc nol 
dealt with in the present pai>er. 

J. W. Evans. 

Thr a lic entire Rei'Uhlic. 

‘Modern Argentina, . . with Notes on Uruguay and Chile/ liy W. H Kfxibel. 

London : F. Griffiths, 1907. Pp. xvi and 3b0. Uluatrniiunx. JVtcr ]‘2» C// mi 

When a man attempts to portray the social, economical, commercial, and 
political conditions of a country so advanced in the scale of the world’s nationalities 
as Argentina in the space of one comparatively small volume (which also jn» ludes 
references to similar conditions iu Chile and Uruguay), his work must necessarily 
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»nd jfcmic*! .id* of Atg«tta. life, the/woription of 
cnticMms on the nUtloB* brtween the E^liehi^ and 

j^r, alth^ the auAor doee well to eispbauM thoM facte oonneoted with the 

.i:*u . ^“‘®8nty of older nationalities seems to bo seriously imperilled by a 

Ofl™?, ^ *’“■ of a constant environment 

siiL. nf'Jf 1 **'“ «f ‘he extnwidiwy 

'1^^! I K T" “* fhoorbing and assimilating other nationalities to iU owm 
m Englishmans pride of race and country disappears in one generation, if not 
^ner, and he ^mes essentially as much an Argenime unit in Lrt and soul as 
any Spamsh or Italian colonist in tho land ; in spito of the fact that the Government 
f the country admits of no foreign influence and is absolutely Argentine, This is, 
a r all, chiefly the result of a wise sut^rvieion of educational methods, which 
insiBlb on the constant recognition of the Mrtue of patriotism and the duties of 
citizenslup as an integral part of each day's instruction in school. It is the same in 
Chile. It is in this way that nations are framed and consolidated, and it is the 
apathetic neglect of such principles that disintegrates a nationality. 

The best chapters in the boon are those which deal with camp and estancia 
Ule. Ihis IS the soul of Argentina, and it ih weU to know how the foundations 
of fortune are laid by the j»ennile8s immigrant who, in the process of building 
u]p hiH own fortune, adds his quota to the wealth and strength of the country 
o bis adoption. Ihe extraordinary development of agriculture is very rightly 
attributed to the results of Italian colonist labour. In tho neighbouring slate 
of Uniguay there are no Italian colonists, and tho industries of the country are 
entirely pastoral. In Argentina, beyond a Boer colony and a colony of very mixed 
nationality, there are none but Italian settlers, and their succees in the field of 
agriculture has certainly influenced tho Gaucho, vvhu not so long ago would never 
have dreamed of putting his hand to the plough. Argentina could easily absorb 
ton times the [irosent strength of her agricultural population, and in many ways 
opens a more attractive field than Canada. It is to prospective emigrants that this 
book should be specially valuable. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

SurAN’b rniBlUAL GeO(,IIAPHY. 

‘ Grilnd/iigo der Physischm Eriikundi*.’ Alexander Supan. Leipzig . 1908. Pp. 936, 

XX |)1 , 252 figs. 

Geography and all geographers are deeply indebted to Dr. Alexander Supan for 
Ijis editorship of Peter nuttins Mitteilantjen ; and ho has added to that debt by the 
1 (reparation of his * Grundzuge,’ one of the most complete and up-to-date manuals 
'>1 physical geography. It is only five years since the issue of tho third edition, 
I’ui a fourth now ajqiears revised and enlarged. It is accompanied by a physical 
‘lilas of twenty small coloured mBi)B of the world, which illustrate the chief factors 
that oontrol climate, the distribution of animals and plants, tho distribution of 
earthquakes, of volcanoes, and movements of elevation and depression, the larger 
geographical homologies, and the arrangement of the chief terrestrial features. Much 
new information has been addoil to the section on biogeograpby which is of growing 
nnportance in geography, as tho study of the distribution of extinct animals in 
^ uch works as those of Lydekker has thrown such valuable light on the former 
airangement of land and water on the globe. 

z 2 



328 


REVIEWS. 


The book is divided iuto bIx main sections : the first deals with the Earth as a 
whole and the chief modifications of its surface; the remainiug sections deal 
respectively with the atmosphere, the oceans, the dynamics of the land, the surface 
of the land, and with biogeography. The work therefore covers the whole range of 
what is usually included in physical geography, except that there is no account of 
the races of mankind, and no special topographical descriptions of the physical 
structure of each continent. The latter omission is no doubt due to the fact that 
tho work deals with the general principles of the science, and not with their local 
application. 

As a text-book of physical geography it is of the highest value, from its 
completeness, its accuracy, the author's wide acquaintance with recent literature, 
and his fair and cautious judgments. Each chapter is followed by a list of refer- 
ences which forms a bibliography of recent literature on the subject. These 
valuable lists would bo even more useful if the titles were printed on separate lines 
instead of in continuous paragraphs. 

It is impossible to summarize the conteutn of such a condensed summary as this 
work. As an instance of its com]>IeteDe8s, reference may be made to the details of 
borings in coral reefs later ilian that at Funafuti, and their further proof of the 
complex and variable nature of the rocks, in the limestone shoets of coral islands. 
The author accepts the fact that the Funafuti boring proved the existence of coral 
reefs now more than 1000 feet below sea-level, and also the inference that they 
there proved the subsidence of that island ; but he concludes that there is no one 
theory of coral islands of general validityr The author expresses his regret that the 
term “ Gulf Stream ” has not been abandoned, and gives an interesting summary of 
recent work on the circulation of the North Atlantic, though here may be remarked 
an exception from the usual comi)letenosi of the geographical references in the 
omission of note of Mr. U. N. IMckson’s important contributions to that subject, 

J. W, G. 


Amehican Physical Geograiuiy, 

‘ Physiography.' li. D. Salisbury. Loudon : 1907. I';), 770, xx\ i. pi., 707 figs. 

I'rice 21m. nd 

The terra “ physiography ” has been very dillerently used. One classic 
Gorman text-book adopts it fur tho description of rocks and minerals ; in this 
country it is usual to accept it, as proposed by Uuxloy, for a preliminary 
elementuy introduction to natural scientje. According to Prof. U. D. Salisbury, 
“ physiography has to do jirimarily with the surface ol the lithosphere, and with 
the relations of air and water to it. Its field is the /.one of contact of air and 
water with land, and of air with water.” Upon this definition, which is popular in 
America, physiography is synonymous with physical goograjiby, and it is not clear 
what advantage is gained by the use of the special term. This work may, there- 
fore, be regarded as an advanced text-book of physical geography, for which, in 
English, there has long been an opening ; and it will be warmly welcomed, as it is 
written by a geologist who has given stiecial attention to physical problems, and is 
at the same time an exiiericnced author and teacher. Tho work is a sequel to 
Prof. Chamberlin and Salisbury’s text-book of Geology, to which it serves as a 
fourth volume. 

The structural and geological parts of the subject are the most fully treated, 
there being a full account of the earth-forms, and of tho physical agents which 
mould them. The work of the atmosphere, of ground -water, of running water, 
of snow and ice, shore action, volcanic phenomena, ai:d crustal mov#menU>, 
are treated in successive clmpters. After a full sketch of the structure and 
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modifioatioDB of tho Utliotphore, there follow chapters devoted to the work of the 
atmosphere} and of the ocean in so far as they affect the lithosphere. Bach 
chapter is followed by a statement of exercises, and by references, which naturally 
are taken mainly from the literature of the United States. The work is magnid* 
oently illustrated, and shows* the tendency to make more and more use of 
illustrations in text-books; it consists, including index, of 770 pp., and aS It 
contains 707 figures* many of which occupy a full page, and it has 26 plates, 
a large proportion of the work is occupied by the figures. The text is accord- 
ingly often less detailed than would bo at first expected in so large a volume. 

Apart from its value as a text-book, it will be of great service from its 
collection of the leading illustrations supplied by the United States of the 
phenomena of physical 'geography. It makes many references to Europe, but 
its most detailed aud Instructive information is American. Some of the instances 
quoted from other countries are sometimes more interesting than precise, such 
as the statement of fogs coating London one million and three-quarter dollars 
a day. 

The work includes useful descriptions of many incidents of geographical 
interest that have happened in the United States, such as the earthquakes of 
Charleston and San Francisco, the storms which devasted Galveston and Louis- 
ville, and the uptilting of the area near the Great Lakes. I'he author deals 
with nmny disputed problems, and his opinions will be read with interest. He 
holds that variations in the amount of carbonic acid in the atmosphere have 
been the cause of former glaciations, and that fiords are the result of glacial 
erosion ; he accepts Sir John Murray’s theory of coral islands, and the limitation 
of the Gulf Stream to the west of Newfoundland. He appears to set little value 
on Brlicknor’s thirty-five year weather periods, and does not regard the plasticity 
of ice as an adequate explanation of the How of glaciers. We note that the 
author does not use the word ** oorrosion ” as distinguished from “ erosion,” a 
useful difTerenco which we have learnt from America, and which has gained 
ground steadily in this country, though during recent years it has been to a large 
extent abandoned in America. Whether we agree with the author or not upon 
las conclusions on disputed questions, we can always admire the fair and cautious 
iudgments in this valuable comprehensive text-book. 

J. W. G. 


The Weather at Ska. 

‘ Notes on Maritime Meteorology ’ By M. W. C’amphell Hepwovth. London : 

G. Philip & Son. 1907 Charts and Diagrams. Price 2i Gd. net. 

In this useful little volume, Captain Camidoell Hepworth has brought together 
his various papers on marine meteorology. They comprise — Meteorology, a Factor 
in Naval Warfare; Meteorological Observations at Sea; Weather off South Africa 
and on the Route from the Cape to Australia, about Australasia, and across the 
l‘iicific from Fiji to Hawaii. These papers give evidence of much steady work and 
e ireful observation. They cannot fail to be of help and interest to all concerned in 
the Boienoe of meteorology. 

It has been abundantly proved that weather is a matter of the greatest import- 
aijce in naval warfare. We believe that naval officers are fully aware of this fact, 
and that they give more thought and study to weather conditions than Captain 
C'limpbell Hepworth seems to think. At the same time, a perusal of these papers 
would undoubtedly be of service to all sailors. 

Our present knowledge of meteorological laws is so limited, that no methods or 
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rulM for forecasting weather can be advocated as absolutely reliable. Experience 
shows, unfortunately, that the very best methods are sometimes at fault. 

Nine years previous to Captain Campbell Hepworth's paper, we dealt with the 
storm system on the route between the Oa])e and Australia ; our conclusions, based 
on the examination of numerous observations taken personally in different sailing 
ships, were that no one route is better or more reliable than another. The belt of 
storms shifts up and down in a way not yet understood, although it would appear 
that the chief controlling influences are the changing barometric areas in Central 
Asia and the variations of pressure at the south polo. A shi]) may run the 
easterly course in 40® one voyage, and have a fine “slant;” in the same parallel, 
on another voyage, the conditions may he most unsatisfactory. 

It is a pity that more sailors do not follow Captain Cam]>bell Hepworth*8 
example, and record their meteorological observation s at sea. By so doing they 
might render incalculable service to a science that has nnany baffling problems. 

D. W. B. 


SHORT NOTICES. 

Europe , — * Through Great Britain and Ireland with Cromwell.* By H. E. 
Marshall. (London : Jack {n.d.). Pp. ix., 141. Mapn and Jlluetrations.) This, 
the first of a series of similar works, is an attractive book for school children. It 
is not laid down exactly on the lines of historical geography as generally understood, 
but is rather a combination of history and geographical description. (Vom well’s 
career is detailed, and wherever an important geographical name occurs, a t^use is 
m^e for description — to paint in words, as it were, the scene of each act in the 
drama. The result is effective, but so desirous is the author of avoiding features 
unattractive to his young readers, that he has a tendency to omit i)erhapR desirable 
facts— dates, for example. 

‘ Florence and the Cities of Northern Tuscany, with Genoa.’ By Edward 
Hutton. (London : Methuen. 1907. Pp. x., 43C. Map and JlIuHtrations.) A 
great part of this hook consists of personal meditation and narrative, but 'there is 
also plenty of historical and descriptive matter. Such a book is ]>robahiy most 
attractive to the reader who has covered the ground, and can compare his views 
with the author’s. In this case he would probably dispense gladly with most of 
the ‘coloured illustrations ; those in monotone are more successful. The map is a 
sketch in Mr. B. C. Boulter’s antique manner, picturesquely suitable. 

Asia . — ‘Indian Jottings.’ By E. F. Elwin. (London : Murray. 1907. Pp. xi., 
314. lllustratiom.) The sub-title of this book is, ‘From Ten Years’ Experience 
in and around Poona City,’ and the author, a member of tlie Society of St. John 
the Evangelist, Cowley, deals with “the ordinary life and surroundings of the 
mission worker in India.” The book is, in fact, almost entirely a study of native 
character, written with intimacy and interest. 

America — ‘Guide to Modern Peru.’ By A. do Clairmont, Consul of Peni. 
(Toledo, Ohio. 1907. Pp. 66. IVnstratkms ) In the attempt to inspire the reader 
with a proper conception of the commercial possibilities of Peru (the chief purpose 
of this book), the writer’s style often resembles that ol a patent-medicine advertiser. 
“There is not a country to compare with it in the world,” he says; he might, 
perhaps, have added to the value of his arguments by giving the otlier side of the 
picture. 

‘ lleise in das Moderne Mexico.* By Mietze Diener. (Vienna: Hartle ben. 1908 
[liK)7]. Pp. 112. Map and lllustrationa.) This volume is a “souvenir” of 
the tenth International Geological Congress held in Mexico City. The journey or 
series of excursions was comprehensive, extending from Mexico City to the extreme 
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north of the country ; to Saltillo and the vicinity, and to the §outh. The book ia a 
fairly illustrated narratire. 

Pac^c.— ‘ Maori and Polyneaian : Their Origin, Hiatory, and Culture.* By 
J. Macmillan Brown. (London: Hutchinaon. 1907. Pp. xixL and 800.) To all 
who are attracted by the myat^iea of an inexact aoienoe, ethnography, ao Car at it ia 
one, must be apecially attractive. Thia book, piecing together aa it do^ by a aeriea 
of brilliant inferencea from scanty knowledge, the story of the origin of two of the 
moat interesting peoples in the world in this respect, cannot bvit be read with deep 
interest, especially as the author has to no great extent had to follow well-trodden 
tracks. 

*ln the Strange South Seae.* By Beatrice Qrimshaw. (London: Hutchinson. 
1907. Pp. X. and 381. IUu8iration%.') Prom this writer au entertaining description 
of the islands visited (Tahiti, New Zealand, and others) would be ex})ected, and is 
certainly provided in this book. The photographs, moreover, are particularly good, 
and give no mean idea, within their limits, of the beauries of the south seas. 

Omeral. — ‘ Guide to the Great Game Animals (Ungulata) in the Department of 
Zoology, British Museum (Natural History).* (London : By order of the Trustees 
of the Museum. 1907. Pp. viii., 93. JItustratioiia.) In this handbook an indi- 
cation is generally given of the geographical distribution of Genera and species, 
not only at the present time, but also in many cases in former geological epochs. 

‘ The Mammoth Hunters.’ By Alfred K. Carey. (London : Greening. 1907. 
Pp. Xii., 306. Flana and Illusi ratiom.) This Is not 6)>eoified as a book for 
boys and girls, but it is very suitable for them. It attracts their attention by the 
opening story of the discovery of a cave by children, and its subsequent exploration 
by their elders, and out of this episode is developed, with simple interest, a study of 
the conditions of the life of men in the morning of the world,’* and other kindred 
matters. 

‘Motlern Lithology illustrated and de6ned.’ By Ernest H. Adye. (Edin- 
burgh : W. & A. K. Johnston. 1907. Pp. 128. JllnHtrati(yna.') U'his should 
be a most useful work of refereuce. The text consists mainly of explanation of the 
admirable coloured illustrations of various rock textures, executed with great 
delicacy, and beautifully printed, 'rhore arc, besides, a short bibliography, glossary 
and index. 


THE MONTHLY RECORD, 
iraops. 

The Scottish Peat-mosses. — A third paper on this subject {Journal^ vol. 27, 
p. 84; vol. 30, p. 88), contributed by Mr. F. J. Lewis to the Transactions of the 
h'oyal Society of Kduihurqh (vol. 48, part i.. No. 2), embodies the results of 
further fieldwork during 1 906, and is, besides, of special interest as summarizing 
Iht* conclusions to be drawm from the whole investigation. The field of work in 
1 906 embraced four areas — the first two in the Highlands, and offeriog examples 
of valley and upland deposits respectively; the last two embracing parts of the 
Outer Hebrides and Shetland islands. Of the Highland valley deposits, those of the 
Parph, Cape Wrath, showed a general agreement with those examined previously 
lu InverncBB-shire, Easter Boss, and Caithness, with the exception that the upper 
Torest bed was wanting in the former. In the Assynt district of Sutherland, the 
irctic plants at the base of the peat were absent, but the upper forest bed was 
represented, generally in the form of two zones (Betula alba and Pinus sylvestria) 
separated by a layer of peat, as in other Highland districts. The upland deposits 
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of the FotlerdiiTe GHrampiaiiB ehowod three dietinot types, yarying in the age of 
the peat, but all showing the upper forest bed, though in some cases its upper tier 
is replaced by a bed formed akiiost entirely of Oalluna steins. The Moor of 
Bannock showed less regularity, especially in the lower layers, as might be expected 
in m badly drained area liable to flooding. The double tier of trees in the upper 
forest bed is hardly noticeable here. Both in the Outer Hebrides and in the 
Sbetlands, a lower arctic bed not seen elsewhere was a marked feature, while, 
though the upper forest bed of the mainland was entirely wanting, the lower forest 
bed could generally be distinguiahed. During the whole inyestigation Mr. Lewis 
was able to define nine distinct beds, beginning from a basal (*‘ first '*) arctic bed, 
and passing through a lower forest bed ; a lower and upper bed of peat separated 
by a second arctic bed ; and two tiers of an upper forest bed separated by peat with 
arctic plants; to the recent peat at the surface. He disousseR the geographical 
distribution of these eeyeral beds, and illustrates it graphically by a couple of 
sections carried through all the principal areas examined. As already not( d, the 
first or lower arctic bed was found only in the Hebrides and Sbetlands, its character 
being different in the two localities. The lower forest shows a somewhat remark- 
able distribution, being found in the southern uplands, in the Hebrides and 
Sbetlands, but not in the Highlands. It seems that the path of the j^tlantic 
cyclonic systems must, at the time of its existence, have been different to the 
present; the existing absence of trees from the Sbetlands being due, not to 
temperature, but to the force of the salt-laden winds. No characteristic arctic 
plants are found in the lower forest bed, and it may bo suppoRed that while the 
first arctic bed points to a depression of the present alpine-arctic boundary to an 
extent of 2000 feet, the lower forest bed represents the return of tliat boundary 
to at least its present altitude. The lowCr ])eat-bog is widely clevplo]>ed, tbougli 
tending to thin out from south to north, and Rhowing a variation t)f ty})e in some 
lowlying districts. The second arctic bed is represented in every district examined 
along a' line from the soutbern uplands to tlie Shetland^, though absent in Skye and 
the Hebrides. The u))per forest bed is found cm the mainland from the Wigtown- 
shire lowlands to the valley of the Dionard. Some of its B])ocial features have 
already been alluded to. Mr. Lewis attempts to correlate the different beds with 
successive periods of glaciation, and gives a diagram showing the altitudinal limits 
of the various zones. 

The Origfin of the Iron Gate. — Among the results of Jo van Cvijic's investiga- 
tions, carried on for several years, into the tectonic ronditionHat tlie Iron Gate, arc 
the following : The breach made by the Danube, on the frontier between Servia on 
one side and Hungary aud Ilumania on the other, is HO raileR long, forming the 
longest breach-valley in Euro])e. Tlie breadth of the rivet at its narrowest s]K)t 
is only J80 feet, with a depth of indentation reaching to 1000 feet. As its 
precursor, the Iron Gate had a pre-Miocene valley. J’ho floor of the valley, very 
broad, much warped and dislocated, is distinctly traceable at a height of IJOO 
feet above sea-level. During the second Mediterranean stage the sea penetrated 
into this valley, and it became a strait connecting the Vannonian with the Riunano- 
Uussion sea. In the Pontic period there occurred a difl'erence of level between the two 
seas, and the strait became a river. At about 2850 feet above the level of the present 
Danube, its valley-floor, strewn with great massos of boulders, may be clearly 
traced. This valley-floor, too, has suffered manifold difiturbancos. Besides these two 
old valleys, Cviji6 has been able to establish the presence of seven Pliocene and 
Pleistocene Danubian terraces. Down-stream they gradually diRaiijiear, in con- 
Requence of the subsidence of the Rumanian basin. Up-Rtroam, on the other hand, 
they are traceable as far as Belgrade, as also in (he valleys of the Isker, issuing 
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from the BelkanB, the Timok, and the Mora^^t as well as in the valleys of ihe 
Bumanian tributaries of the Danube* which burst through the OarpathiAns. On 
these teitaoes the history of the development of the Iron Gate down to the present 
time may be followed. As far back as the Pontic period, elevations ocouired 
in the region of the Iron Gaje. They find expression in two waves, the existence 
of these “ waves of elevation ” being deducible from the Inverse inclination and 
dislocation of the terraces. They were the cause to which the cutting of the 
small V*shaped valley of the present Iron Gate into the broad Pontic valley- 
floor is to be attributed. That the course of the Danube reached back into 
pre-Miocene times is a fact confirmed by the conditions found at the breaches at 
Hainburg and Presburg, on the frontier between Austria and Hungary. The 
plan of the valley at Orsova is, moreover, connected with the very complicated 
structure of the Banat mountains. In the Cretaceous jDeriod these were subjected 
to an intensive folding with great over-tbrusts, and in the long continental 
time of the older Tertiary they became almost completely levelled. In the plaoe 
of the present gorge there then existed a broad valley, the situation of which was 
indicated by a longitudinal rupture. Before the second Mediterranean stage the 
subsidence of the great basin took place. During this stage a rise in the sea-level 
occurred, and the valley grew into the already-mentioned strait. *1 he rushing 
stream that thence was formed in the Pontic period drained the Pannonian basin. 
Then ensued a renewed elevation of the land, the old valley-floors became again 
waisped, and the river incised its iiassage anew. In Pliocene times a subsidence 
of the basins again occurred. This was prliaps connected with the forcing up of 
the mountain barriers, a circunistance serving to explain the low terraces. 


ASIA. 

Dr. Hadin'i Explorations,— A letter from Dr. Hedin, printed in PefermannB 
Miiteilungen, No. 1, 190?<, supplements previous accounts to some extent, though 
all the essential points have already been referred to in the Journal. It is dated 
“ Gartok, October 7, 1907,” and runs as follows : “ Here in .Gartok I have completed 
a new section of my journey. It is exactly half a year since 1 left Shigatse, and 
many great arid important discoveries have been made m the interval. The great 
range, which I first crossed at the Sela-la, I have now surmounted by four other high 
passes, and so have been able to trace its course. It is an enormous chain, certainly 
not inferior in length to the Himalayas, and the mean height of the ^ses is 
greater: only in the height of the peaks do the Himalayas of course retain the 
advantage. From Shigatse 1 followed generally the Kagha-tsanpo, and went as 
far as the Targut-gangri and the neighbourhood of the Pangra-yum-tso ; to the 
south of It is a very largo lake, the Shuru-tso. From Tradura 1 crossed the ^ter- 
shed between Tibet and India and paid a short visit to Nepal. Then followed the 
discovery of the source of the Brahmaputra, which comes from a huge glacier maw. 
the Kubi-gangri, belonging to the northernmost chain of the Himalayas. Ihe 
supposition of Nain Singh that the Mariam-la is the origin of the river J 

wrong, for only one of the smallest tributaries descends from is pass, 
five weeks I studied the Satlej problem. The real source of 
where it is marked on maps, but two long days’ 

Manosarowar. On the same pass from which the most westerly branch of the 

• U may be observed that the stream descending from the Mariam-U has been 
shown merely as a side-branoh on all the host English maps sluce f 
Singh in 1865. The latter reported the main branch to be fed by many 1 g g 
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Brahmaputfft flows eastwards, begiDs the river Tage-taanpo, which falls into the 
Macasarowar, and at my vUit diboharged 11 cub, metres (389 cub, feet) of water 
per second^ [^together 81 cub. metres (1095 cub. feet) flow into the laka There 
is no longer any visible connection between the two lakes, but the ^vater 
passes underground from Manaaarowar into Rakas-tal, and from this again by an 
underground channel further west, appearing again in the form of innumerable 
springs in the old Sutlej bed. I have made a very exact bathymetrical map (129 
soundings) of the Manasarowar (Tso-mavang). Then I made the pilgrim Journey 
round the Kailas, and, from the temple Diri-pu, an excursion to the source of the 
Indus, where, so far as 1 know, no European has been hitherto. The source is 
called by the Tibetans Singi-Kabap — that is the mouth, out of which the Indus 
comes. From here I travelled north-eastwards through unknown country to 
Yumba-matsu in 32° N. lat., and then back to Gartok, crossing the Indus again. 
As Ryder and Rawlings had made the journey from Shigatse to Gartok, I tried to 
avoid their route, and of about 135 days" marches only 2A lay along it. They 
accomplished their journey in 72 days, and I in exactly six months, for I made 
many excursions to the nort h and south. Maps— as, for instance, that in Stieler’s 
atlas — must now undergo many extensive alterations. ERjiecially remarkable will 
be a quite new gigantic range right across tlm whole of Tibet, for the Nin^jeng- 
tang’la, to the south of the Tengri<nor, is the same chain which 1 crossed a fsw 
days ago to the north of Gartok by the high and difficult pass Jukti-la.* Since 
leaving Shigatse I have visited twenty-nine gunpas and accumulated hundreds of 
sketches ; most of these temple cloisters were hitherto quite unknown. I have a 
very ample collection of observations. Reckoning from Shigatse, the map conaiats 
of 301 sheets with forty astronomical |x)intB, several hundred panoramas, which 
give a very good representation of the scenery and the general character of the 
highlands. 1 have also a series of precise incasurementH of the volume of water 
in the Brahmaputra aud its tributaries, and an exact senes of levels showing the 
difference between the Manasarowar and Rakas-tal (Langak-tso) equals 44 feet, 
or 14 metres. . . . Now I am on my way to Ladak. A year and three months in 
Tibet is enough for any ordinary man, aud now another winter Is beginning, with 
the thermometer already at a minimum of -21’3 C., as it was last nighi. It was 
not so cold at the same time last year further to the north and at greater elevations ; 
perhaps this is because the rainy season has not put in an appearance.” 

Jonrneyi in Hnnan and Kiangsi.— An article by Captain Harfeld, with plan 
and illustrations, in the BuVHin of the Royal Belgian Geographical Society 
(vol. 81, Nos. 4 and 6), supplies a comj>rohenBive description of north-west Hunan 
and west Kiangsi, from the point of view of topography, agriculture, mineral and 
commercial resources, etc. The first part (pp. 280-311) is devoted to a description 
ot' the rivers Siang Kiang and Yuen- their respective courses, tributaries, regimes, 
navigation, and the principal towns on their banks, including a minute account of 
the capital of Hunan. Thereon follow six itineraries: (1) From Ching Yu Wan 
and Fu Tai Shan (villages on the_left hank of the Siang, 30 miles below Chang- 
Sha) to Cbang Te Fu on the Yuen ; (2) from ( -hang Te Fu to Tsen Chau on the 

* 'J’he existence of such a range has long been suapeeted by geographers. Thus it 
was drawn by Mr. Brian Hodgson as a distinct and continnous eliain under the naino 
“ Nyenchhen-thangla ” (‘ Seleotions from the RecordH of the (Tovernniont of 
No. 27, JH,’>7). It was spoken of by Sir ('leinenis Markham (‘Bogle and Manning,’ 
j) xxiv) as “the groat northern chain of the Hiinulayas;” while Mr. Trelawny 
Saunders proposed for it the name “Gangri” (see mnp in the last-named work, and 
article in the Geographical Magazine, vol. 4 , 1877) 
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Yuen ; (3) from Ohazig Te Fu to Li Cbauj aftuth to north route, wbioh, oroealag 
the Li hy a fine stone bridge of eleven archee, enters the pteftetorial toWn of 
Li Ohau with 200,000 inhabitants; (4) from I Yang Hskn to ObangtSha by 
King Khiang Hslen; (6) Siang Tan to Ngan Yuen (in Kiangsi); (B^from Oliu 
(3hau (Oentral Uunan) to L; Ling (in west Kiangsi). The article concludes with 
the journal of two joumejs: one through west Hunan, made early in 1004; 
the other through east Hunan, made in the corresponding 'part of 1903. The 
mineral riches of north-west Hunan and west Kiangsi are stated to be immenee, 
aa testified by the relatively brilliant results of Chinese enterprise in this field in 
various places. 3'he principal minerals of commercial value include gold (rich 
veins of auriferous quartz having bqen exploited at Yu Ka Tson and Hu Lu Wan, 
while in other parts there is auriferous sand); argentiferous lead at varkms 
places, on the security of which the Carlowitz firm advancerl money to the 
Chinese minister of railways; coal, of which there are numerous and important 
l^ds; iron, silver, copper, antimony, and zinc. As already said, there are detailed 
accounts of the principal towms. Chang-Ss, the c-ajdtal of Hunan, extends 
nearly 2 miles along the right bank o1 the Siang, with a population of from 
250,000 to 300,000. The busy jmrt of the city is about 2 miles from the 
northern fK)rt. The place, however, of future importance is the sandy island 
(giving its name to the capital) T Shui Lu, 2 miles long by 500 feet broad, and 
1000 feet distant from (^hang-Sa. Uolow is another smaller island. Chapg-Sha 
has a number of beautiful temples and numerous schools, includiag sixteen high 
schools, two military academies, and many private schools. Near the city a 
sacred hill rises out of a rich and fertile region to a height of over 1300 feet. 
Cbang-Sha has important antimony and iron foundries, and manufactureB paper, 
jewels, art furniture, etc. Its commerce absorbs a third of the foreign imports into 
Hunan, including cotton thread, jdain and printed cottons, grey and White cloths, 
raw and woven silks, silk embroideries, linens, and furs. It likew^e imports beans, 
pork, fresh and dried fish, rice, wines, German rhainpaign, American com, tea, 
cane-sugar, leaf and prepared tobacco, native and foreign opium, pipe.s, morphine, 
cheap American cigarettes, Japanese matches ; rhubarb, camphor, and other medi- 
cinal plants ; scents, musk, fashionable cloths, Europeari and Japanese umbrellas^ 
palm leaf and paper fans; gold, silver, and jado jewellery ; petroleum from America, 
Sumatra, and Borneo ; German lamps, candles, incense ; objects in copper, white 
metal, and antimony, et( etc. The revenue of the imperial customs at Chang-8a 
rose from 35,000 taels m 100! to 8d,000 taels in 1905. 

Gape Dezhnef, or East Cape. — Our honorary corresfKinding member, Colonel 
J. do Schoknlsky, writes to us urging tlie general adoi>tion of the name Dezlmef 
for the cape forming the most easteily pmnt of Siberia, alter the Russian seaman 
who was the real discoverer of Bering strait (1(J4S). Colonel Scliokalsky lays 
streflB on the merits of this bold explorer, regretting that his name is less generally 
known than it deserves to l>e. It may be ]>ointed out that the proposed adoption 
of his name for East Cape was referred to in the JovrvnJ some nine years ago 
(vol. 12 , p. 009), and tliat it is now eommonly found in English maps. The recent 
Admiral! \ charts all give the name Dezhnef (Deshnef) as well as the older appella- 
tion. 3’he Russian explorer has been by no means unknown to English readers, as 
bis achievements, so far as traceable, were made known in this country over 
a century ago, on the one hand through Jeffrey s’ translation of Muller’s account of 
tlio Russian discoveries, and in the second throiigli Coxe's work on the same 
subject. 
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ATRIOA. 

The Faro Tributary of the Benue. — ThU river, the confluence of which 
with the Benue was reached by Barth in 1851, has never been traced upwards to 
iU flouroe, although its upper course was touched at various points, a good many 
years ego, by the routes of Flegel. An examination of a portion of the river above 
the confluence of the Deo (the main western branch) has lately been made by 
Lieut. Strumi>oll (Deutachea KolonialbL^ November 16, 1907). For two or three 
days above the junction this officer navigated the stream in canoes, but rapids then 
compelled him to take to the land, a way being cut with some difficulty through 
the uninhabited bush which covers the banks. At the farthest point reached 
(where the river still had a width of 50 to 100 yards), a view was gained of the 
plateau escarpment from which the stream desoonds, and in which its valley seems 
to form a sort of gulf. The lower country is broken by low hills and intersected 
by temporary streams. Below the confluence of the Deo the Faro has a wide 
sandy bed, with a shifting deeper channel, to which most of its water is conBned 
in the dry season. Throughout this section it would be navigable for river- 
steambrs. Above the Deo the river has higher banks, is rapid, and barred by 
serious obstructions, though some portion might be navigable. The country through 
which it flows was formerly much hotter peopled, remains of old settlements being 
frequently met with; but it has been depopulated by native wars. There are 
still some settlements of the Woko, who have proved a tractable i>eople, though 
terrorized by their eastern neighbours, the Namji. Lieut. Striimpell thinks that 
if these latter were held in check, the country might be re-i>€opled by the pagan 
tribes of the region. Traces of elephants, buffalo, and other wild animals were 
seen, but the upper Faro valley does not abound in gam(‘ to the extent that has 
been supposed. Under present conditions, the river above the Doo does not seem 
to offer great possibilities as a trade route. Of its course on the ])]atcau above the 
descent of the escarpment, nothing appears to be known. 

Vegetation Features of South-West Africa.— Even where the constituent 
elements of the Africa flora are fairly well known, there remains much to be done 
in the way of studying their distribution and ecological relations. A useful con- 
tribution in this direction has been made, in resiwct of the arid region of South-West 
Africa, by Mr. H. H. W. Pearson, who early in 1907 made a joumey from WalOsh 
bay to Windhuk, which he describes in the luw 1907, No. 9. A})art 

from the notes on the vegetation, the paj)0r gives Hume int(*reHting information on 
the present economic position in that region. From WalfisU hay — which seems 
to have fallen into a condition of almost complete stagnation since the port of 
entry into the German territory was transferred to Swako})mund — Mr. Pearson 
went on foot to Bossing on the Otavi railway, making the rest of the joumey, 
outward and return, either by this or the Windhuk railway. The zone of sand- 
dunes, varied by mud flats, which is the first to bo traversed, is about 7 miles wide 
at its narrowest. The flats here and there Hup}x>rt a luxuriant growth of the 
Argentine Nicoitana glauca^ which, according to Baines, was introduced about 
1854, and has proved a most successful colonist. It reaches a height of 16 to 
20 feet, and, with the native Tamar ix articulata^ supplies the wood used for the 
framework of the native huts and for fuel. Economically, the most important 
member of the flora is here the “ Naias” {Acavithoaicyoa horrida\ a cucurbitaceous 
plant, which sends down its roots to a great depth beneath the dunes, with the 
growth of which it , keeps pace, its old buried stems, as stout as the human 
arm, serving in part as water-storers. For about four months in the year its 
nutritious s^s and the juicy flesh of its fruit form the chief food of the Hottentots 
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At their eastern limit the dunes show no marked diminution in height^ bat are 
suddenly replaced by a gentle slope of ripple-marked sand leading up to the 
“ Namib/* a hard and stony plain rising eastwards to a height of about 2000 feet. 
There are many extensive areas on it where the plant-population is not more dense 
than three or four individuals to the acre. Towards the west there is an abundanoe 
of rounded, water-worn pebbles, and there is evidence in support of the view that 
the maritime bolt has risen during recent times. The remarkable zltimber of dry 
river-beds seem relics of a period of much greater rainfall, and the deeply eroded 
cafions of the Swakop and the Khan point to a similar conclusion. On the plateau 
the most characteristic plant is the curious fleshy-leaved Zygophyllum Btapfii, 
Wdwitbchia occurring more locally, while the main river-beds possess a muob 
more abundant and loss severely xerophytic flora. It seems doubtful whether the 
additional elements found here arc due to the transj^iort of seeds from the upper 
basins of the rivers, or whether the flora is a relic of one which spread all over the 
“ Namib” when climatic conditions were more favourable, and of which only such 
species have maintained themselves on the plateau as could adapt themselves lo 
the altered environment. Mr. Pearson inclines to the latter view. The soil 
temperatures obtained in the Namib on January 211-31 varied from 73^*6 Fabr. at 
6 a.m. to 129°'2 at 2.45 p.m. At night, as is well known, this zone is remarkable 
for its fogs. Mr. Pearson fouud that seeds of Wdwitnchla which had been lying on 
the ground for six months exposed to the above fluctuations germinated within a 
foHnight under laboratory conditions. He considers that this region would be 
especially favourable for the establishment of a botanical laboratory tor observations 
on desert life. There is a transition zone from the Namib to that of the ** Acacia 
park forest,” which extends to Windhuk, and includes some good grazing areas. 
On the plateau to the oast of Windhuk the trees again become fewer end the 
undergrowth loss abundant. 

AMERICA. 

The Currents in Belle Isle Strait. — i'he imi^urtance of this strait as lying 
on the most direct route from England to Montreal and (Quebec, and its constantly 
increasing use by shipping, renders an accurate knowledge of the regime of its 
currents a matter of great moment. For a long time the erroneous belief prevailed 
that the current in the strait maintained a constaot direction inwards, and this 
through its tidal character had been definitely ascertained, by Mr. M. H. Warren, 
in 1854. In 1894 a survey was carried out by the Marine Department of Canada, 
which once more established the true character of the currents in general outline 
(cf. Journal, vol. 8, p. 72).* A still more careful survey was made in 1906, in 
which year the whole season, from June 7 to September 22, was devoted to the 
strait, the most modern methods being employed in the investigation of the 
currents. The results have been put forward by Dr. Bell Dawson, the engineer in 
charge, in a special report issued by the Department of Marine and Fisheries 
(Ottawa, 1907). As was already demonstrated in 1894, the current in the strait is 
fundamentally of a tidal character, all the variations in the tide being represented 
by similar variations in the current, though this is oomplicated by a tendency to 
greater flow one way than the other. Thus, a berg may drift up and down 
with the flood and ebb, but in the course of a day will make on the whole a 

• Reference is made, in the report now under review, to various journals in which 
attention was culled to the results of the survey of 1894, the Geographical Journal not 
being among the number. It may be pointed out that those results were clearly stated 
in the volume above quoted, on the authority of the ‘ Report of the Survey of Tides and 

Currents/ ©to., for 1895. 
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considerable gain in one dirt^otion, the average rate at which this gain is made 
Bometimes amounting to over one knot per hour. But this greater flow may be 
either Inwards or outwards, though during the whole of the observations there was 
almost always some dominant flow, which continued in one direction for periods 
varying from two or three days to two weeks and more at a time. It is this 
element of the current which brings the iceborgh into the strait, or kcei^s it clear, as 
the case may be, and it is of much interest to discover the probable cause. Dr. 
Dawson examines in turn the various factors, astronomical and meteorological, 
which might be responsible for tbe phenomenon, and finds that there is no evidence 
of any true iwriod of an astronomical character that can be assigned to the 
dominant flow ; that it cannot be explained as a wind drift, though examples of 
such a drift have been mot with in the strait; but that the cause is apparently 
related to general weather conditions acting indirectly. 'J’hub difference of baro- 
metric pressure may occasion a change in tlic volume of ibo Gulf of St. Lawrence, 
tjirough Cabot strait, which may react on the flow in Belle Isle strait; or more 
probably the effect may result from some fluctuation in the Labrador current, 
itself due to meteorological causes. Dr. Dawson suggesls some practical indications 
of the probable direction of dominant flow at any given time. 

The Haklmu Caves, British Columbia. —The report of Mr. A. 0. Wheeler, 
Surveyor-General of Canada, for the year ending June 30, includes a detailed 
account of the Nakimu caves, highly interesting at once from a picturesque and a 
Boientifle point of view, recently discovered in the Selkirk mountains. The caves 
lie in Glacier Paik Reserve, in the bed of Cougar Creek that has hollowed them 
out, and of the proient channel of winch they form part, 0 miles from Glacier 
house, tbe Canadian Pacific Railway hotel near the summit of Rogers jiass. From 
6lacier house a bridle trail, 3*8 miles long, now leads to (Jougar Water- tank, whence 
a bridle path of nearly 2 miles, now in course of construction, will, when linished, 
lead to the camp ground at the caves. The caves were first brought to public 
notice in 1904 by Mr. C. 11. Deulscliuian. In 190.-), twelve persons, including an 
underground engineer, visited tbe caves. In 1900, Mr. Wheeler made three visits— 
the first, preliminary; the second, for the purix)so ol suiveying the entire valley 
and tbe enclosing peaks and locating the caves, so lar as then known, above 
and below ground; the third, with a view to surveying the third and largest 
series of caves discovered two months previously by H. Dcutschman. The 
caves comprise a labyrinth of passages cut through a ridge of dark blue limestone. 
At intervals the passages open into curious circuliu ]>ot-holcb, descending one to 
the other in a succession of steps Into cavernous o[)eiiings and deep abysses 
subterranean waterfalls leap with thunderous roar, mUnsifying the eeriuess of the 
pilch-black depths glimmering under feeble hiuterii rays. Overhead project 
fantastically shaped spurs of rock. I'he visitor enters marble baUs, with walls and 
ceilings frescoed in flowery designs of snowy whiteness, evoked into momentary 
vision by a flash-light. Throughout, the floors are of broken rock, seamed by 
cracks ; in many place-i accessible only to skilled climbers. Outside the scene 
is almost equally weird, as the stream disappears and re-emerges at sumo depth 
below in a swirl of foaming cascades. A little inoie than a mile above the tank 
the exit of the underground How from the caves is scon ; higher up tbe volume 
of the stream is much hbrunkeu. Oiu -third of a mile above tbe outflow is the 
“ wind crack,” whence issues a shaft of cold wind. The report includes detailed 
accounts of the discovery, and a detcription of the valley of the caves, as well as 
of the individual caves with thoir formation and structure; also a topographical 
map of the CJougar valley, on a scale of 1 : 15,000, and a map of the cave system 
on a scale of 100 feet to an inch. 
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AiriT^LASlA An EAOIFIO lILAns. 

fikientiflo BaieAroh in the Pacific. — U is annoucced in the Pacific Com- 
mercujl Advertiser (Honolulu, December 14, 1907), that a body known as the 
Pacific Scientific Institution has been aucc^sfuUy organized, with a view to under- 
taking a complete scientific exploration of the Pacihc ocean and its many islands. 
While the chief energies of the institution will be devoted to ethnology, the geology 
and configuration of the region will also be investigated, and studies in zoology and 
botany will be carried out, as also of winds and ocean currents with a view to 
throwing light on the distribution of animals, plants, and of the human race. 
Expeditions are to he despatched in a specially equipped vessel, and it is anticipated 
that fifteen years may be needed for the work. The moving spirit in the organiza- 
tion of the project is said to be Mr. W. A. Bryan. 

MATHIICATIOAL AND PHYSICAL QXO0&AYHT. 

Stereoscopic Colouring of Maps.— With lefcrence to our note on this bubject 
in the Jouriiui for June, 1907,]). (JHO, Uerr G. Frey la^, of the Vienna cartographical 
firm of Freytag & Beradt, writes pointing out that the system of showing relief 
by means of a special arrangement of outstanding and retrei^ting colours, has for 
some time been a^loptcd in the publications ol that firm, particularly in those 
intended for educational purposes. In addition to the use of this definite colour- 
scale, much has been done to improve the representation of /hrm by a suitable 
distribution of light and shade. 

Mountain-building in Miniature : Origin of Transverse Valleys.— The 

problem of the origin ot valleys cutting transversely through mountain ranges has 
given rise to much discussion, the most commonly a<Tcpted explanations being 
either that the erosive action of running water ban kept pace with the slow elevation 
of the range, or that the traubvorso valley ba^ bi on fonm d by the backuai'd-cutting 
of a stream which originally descended the outer slope. In the Geugraphischc 
Zeiischrift for November, 1907, Dr, S. Bassarge calls attention to an luLerestiug 
case of mountain -building in miniature, which he thinks may throw light on the 
origin of some transverse valleys. A, railway embankment thrown up near the 
station at liychon (North Brandenburg) rested on the Hank of a mass of diluvial 
sand, etc., at the spot where it dipped beneath an old lake-bed forming a level 
exjiaDse of alluvium topi>ed by a layer of turly soil .‘i d feet m thickness. The 
pressure exerted by the emhaukment ridged up this tuify layer into a series of 
folds, the innermost and highest ot which readied a height of 5 or feet, while they 
died away outwards in a serio.s of concentric rings, not continuous, but, as might 
naturally be exjiected, taking the form of a series of short overlapping arcs, highest 
in the centre and sinking towards the extremities so as to leave a series of depres- 
sions uniting the longitudinal furrows. But the must interesting point was the fact 
that these arcs bad been frequently torn asunder transversely pist at theii highest 
])oint, giving rise to a series of fissuies which closely reprodui’cd the transverse 
valleys of many ranges. The wliole formation olVored a striking parallel to that of 
the Swiss Jura. This oi eiirred in 1900, and the ridges have since lost much of 
their original sharpness, but a recent visit showed that the transverse fissures had 
been well maintained, and even, it seemed, accentuated. Without denying that the 
usual explanations may often hold good, Dr. Possarge thinks that this may some- 
times at least have been tlie mode of origin of transverse valleys. 

LatorAl Srofioil of Stroazns,— Prof. Mark Jefferson has lately paid some 
attention to the .question of lateral erosion by streams, and has endeavoured to 
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asoerUin in certain defloite oaBos whether the prooefw must he attributed to 
terrestrial rotation or to some other cause. The rivers examined are in the lower 
peninsula of Michigan, a drift-covered area out of which the rivers have carved 
winding valleys between grassy bluffs, while they themselves follow courses yet 
more Ending on the floor of the flood-plain. Here and there the bluffs form 
Of 8lc>pcB of naked clay, these occurring at points where the 

meandering stream is now close to the valley wall. In 1903 Prof. Jefferson 
ei^Biined the scaurs on the lower Rouge river in company with Mr* I. Bowman, 
wUh a view to ascertaining what proportion of the valley was now subject to the 
widening prooess. It proved to be ten per cent., but Mr. Bowman notic^ that for 
many miles two-thirds of the scaurs occurred on the right bank, and he suggested 
terrestrial rotation as the cause. To test this theory Prof. Jefferson has since 
undertaken the examination of other streams flowing in other directions, and the 
results have been presented to the Geological Society of America ( bulletin^ vol. 
18, 1907, pp. 333-350). It was found that most of the streams show persistent 
and uniform tendencies towards one or other side of their valleys wherever there is 
a flood-plain on which the streams meander between distinct bluffs. But though 
several bear strongly to the right, one at least bears as strongly to the left, whereas, 
if terrestrial rotation were the cause, the tendency of all should be towards the 
right. Prof. Jefferson is inclined to account for the tendency by the geoeial tilting 
of the region towards South 27® W., which has been described by Gilbert. 

H18TOR10AL eSOftRAPST. 

A Historioo-Geographioal Document of the Fourteenth Centnry.— Mr. 

C. R. Bcazloy has done good service by printing in i\ifd Amtrivan Historical lUview 
(vol. 12, No. 4, and vol. 13, No. 1, July and October, 1907) an early document of 
much interest, which has hitherto received fur loss attention than it deserves. Apart 
from extracts printed in 1719 by Quetif in the ‘Hcriptores Ordinis Pradicatorum,’ 
through which it was known to Sir Henry Yule (H'ulhay and the Way Thither,’ 
vol. 1, pp. 191 -1921, it ha.s so far remained in manuBcrii)t, and though one copy is to 
be found in the library of Magdalen (Allege, Ovfoid, it has been almost entirely 
disregarded by students. Under the title * Directorium ad faciendum Passagium 
Transmarinum,’ it consists of a memorial addressed about 13.'10 to King Philip VI. 
of Prance in the hope of stimulating a re\ival of the crusading energies of Western 
Europe, primarily against the Eastern Church, but also against the Mosloms and 
other Eastern powers, the aim and ambition of the writer being the reduction of the 
whole of the Orient under C'atholic rule. The name of the author remains unknown, 
though the work has been attributed to .John de Cora, appointed Archbishop of 
Bultaniyab, in Northern Persia, in 1330, and the author of a * Livre de I’Estat du 
Grant Caan.’ But, as Mr. Bcazlcy shows with much force, this identification is 
vetoed, not only by discrepancies as to actual facts, but by the entirely different 
mental attitude of the two writers, the author of the ‘ Uiroctorium ’ being 
characterized by furious bigotry in regard to men of other faiths, of which no trace 
is to be found in the work of John de Cora. Ue had evidently been engaged dn 
misidollary work in Persia, besides making himself acquainted with Socotra, and his 
knowledge of the then existing conditions in the Eastern states, and their relations 
with the West and with each other, gives his work a decided interest from the 
geographical, as well us from the historical, point of view. Mr. Beazley has edited 
the text with groat care, and while following to the letter what seems to be on the 
whole the most satisfactory manuscript (that of Paris), ho has given in footnotes 
every divergent reading in the Magdalen copy, apart from mere differences of 
orthography. He has also supplied an interesting account of the work as a whole. 
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beiidM giving a brief analysis of its more imponant contents. Besides a general 
diaoussion of the motives for undertaking the crusade, in which the religious and 
general condition of the nations of Western Europe and Eastern Asia is fully 
entered into, there are sections on methods of action (including a scheme ^ siege 
operations sgainst Constantinople), on the possible routes to be followed, Acm) on 
the policy to be adopted in the governance of the conquered peoples. Ambng the 
more special objects of conquest was the empire of “ Rassia,” by which is to ^ 
understood, as Mr, Beazley {oints out, not the modem Russia, but the ServiJ|k 
empire of the fourteenth century which occupied nearly all the north-west of tW 
Balkan peninsula. The work shows many analogies with the ‘Secrota Fidelium 
Orucis ’ of Marino Sanuto the elder, and like this writer tb» author would absolutely 
interdict all maritime trade between Latin Christendom and the Moslem countries. 

OEirSRAL. 

The Eoyal Soottish Geographical Society.— We are pleased to learn that 
an annual grant of £200 towards the objects of this Society was sanctioned by the 
Treasury early in February. This should prove of material assistance towards the 
continuance and extension of the ueeful work accomplished by the Scottish Society 
since its foundation. 

A New British (Geographical Society.— We learn with much interest that 
active* steps are being taken to establish a new provincial Society for the further- 
ance of geographical aims, under the title “ The Leeds and Yorkshire Geographical 
Society.*’ The promoters are Leeds public men, connected for the most part with 
the “Leeds Institute,” and the meetings will be held in that city. A committee 
has been formed, and has already had under consideration the obiects and con- 
stitution of the new Ixaly, which will include in its activities the arrangement of 
lecture®, excursions anil (xhibitions, the public ition of a journal, and the formation 
of a library. Wo understand that Lord Fabei will probably be hrst President, 
while among the vice-presidents will be Mr. E, K. Welhey, of Bradford, whose 
services to geographical education in Yorkshire are well knowm. The stimulation 
of a local interest in geography is a work of much imiwtancc, towards which less 
has perhaps been done in this country than elsewhere, although local rcsoarch 
must take a more and more prominent place in the geographical work of the future. 
We may anticipate valuable results from the new undertaking. 

Lectureship in (Geography at the University, Sheffield.— Through the 
liberality of Mr. Edgar Allen, of Sheffield, a Lectureship in Geography lias been 
founded at the university of that city. Mr. Allen has already presented the 
university with a new library, which is in course of construction. The salary of 
the lectureship is £300. As will be seen from an advertisement in the current 
number of the Journal y applications are invited for the new post thus created. It 
is very signiiicant of the rapid progress which has recently been made in the 
recognition of the importance of geography as an educational subject, that a lecture- 
ship should have been founded in so important a manufacturing and commercial 
centre as Sheffield. It may be useful to recall the fact that geography now forms 
a regular part of the curriculum at the universities of Oxford, Cambridge, London, 
Manchester, Liverpool, Birmingham, Sheffield, Aberystwith, and Edinburgh, and 
there is reason to believe that other universities will, ere very long, follow suit, 
'bhere is thus considerable enoouragement for really competent men to devote them- 
f^olves to geography as a profession. 

The Spelling of Plaoe-names. — At the instance of Prof. Ricchieri, of the 
Accademia Soientifleo-Letteraria, Milan, the reader of a paper on this subject at the 
No. Ill March, 1908.] 2 a 
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Sixth lotor&ational Gaographical CoDgreiis, held at London in 1895, the organising 
committee of the Ninth International Geographical Oongress, which is to meet at 
Geneva on July 27 of this year, has placed on the agenda of the congress the 
following question : What are the principal difficulties in the way of arriving at an 
international agreement on the transcription and orthography of geographical names, 
and in what manner can they be surmounted ? l*rof. Ricchieri, believing that if this 
problem is to be solved at all it can only be by slow stages and methodical 
pjrpoedure, proposes that all that should be aimed at in tlie first instance sbould be 
a preliminary agreement among a lew men of different nationalities interested in 
this question as to the fundamental points on which it is necessary that an agree- 
ment should if possible be reached, and that a htatement of those points should be 
laid before the Congre3R at Geneva, which should then ha asked to appoint a small 
committee to study and procure the dificussion of those points, and ultimabdy to 
draw up proposals and resolutions thereon. He further suggests that this committee 
should be expected to publish its proposals at least one year before the meeting of 
the next International Geographical Congress, which, it is hojxsd, might then be in 
a position to dxaw up final resolutions on the subject. I’liis scheme of operations has 
received the support of Prof. Henri Gordior, of the licolo Speciale des langues 
orientales, Paris; Prof. Robert Sieger, of the University of Graz ; and Mr. G. G. 
Chisholm, Recognized Teacher of the University of London (Rirkbeck College), who 
have agreed to co-operate with Prof. Ricchieri in drawing up (he preliminary state- 
ment of fundamental points requiring solution to bo laid before the Geneva 
Congress. If any Fellows of the Society have any suggestions on this question to 
make, and will kindly oommunicato them to Mr.f’hishulrn at his private address 
(59, Drakefield Road, Upper Tooting, S.W.), he will bo glad to forward them to 
Prof. Ricoh ieri^ 

“On North Polar Problems"— Erratum.— In Mr. Harris’s letter on this 
subject In the February number of the Jonnml, p. ‘J27, line 10, “O’,") foot ” should 
read “0-2 foot.” 


OBITUARY. 


General Sir Richard Straohey, 0 C.S.I., F.E.S., LL.D. 

Amongst the names of those who have occupied the distinguished position ot 
President of the Royal Geographical Society it may bo doubted whether one could 
be selected with greater claim to the honour of lasting recognition by the scientilic 
world than that of General Strachoy. It is well said of him that in variety of hin 
claims to distinction be may be regarded as “ the most remarkable of the Stracheys, 
who for four generations and over a period of more than a century and a half have 
given to India the best portion of their lives ; ” for it is India that owes to Richard 
Straohey the deepest debt for his splendid achievements in the executive branches 
of her public works, as it owes to his equally distinguished brother John the 
development of much of her system of civil administration and finance, 'fhere 
was a time, Indeed, when the Government of India was sarcastically called the 
“ Government of the Stracheys,” and this, too, when India was ruled by one of 
the ablest and most popular of her viceroys. For seventy years, commencing in 
the reign of William IV., was Richard Straohey a living force in India as practical 
^gineer and scientific adviser, and it seems probable that such a record is 
unequalled in the annals of that country. 
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Bj)rn m 1817, ha entered Addlsoombe, the inilitary Bohool of the But India 
Company, in 1834 ; and after the usual two years’ course of training, left as head of 
his term, and joined the cadre of that truly remarkable body of men whose names 
are equally distinguished in the military and civil history of India— John Company's 
engineers. There were opportunities then for men of the Strachey stamp. It was 
close on the i^riod of India’s awakening from a dreamy participation in oriental 
methods to a realization of her destiny as a groat living factor in European politics 
and the necessity for adopting the main principles of economic development on the 
strenuous lines of the West. 

From the very beginning llichard Strachey took up the wliite man’s burden with 
the energy and confidence of a born leader, and whether ho applied bis high scientific 
ability to the training of waterways and irrigation through the dry siiaceb of upper 
India, working as a navvy in his shirt-sleeves, or whether, having donned the 
uniform of a soldier, he assisted with military plana and bridges to the conquest of 
the Sikhs, his whole heart was in his work. But the practical hand was always 
guided by the scientific brain, and it is hard to say whether as military engineer 
and Indian councillor, or as scientific investigator, he won the greatest fame. In 
the domains of botany, meteorology, geology, and physical geography he was 
equally at home as an original investigator, and his claims to distinction were fully 
recognized by the Royal Society, who conferred on him their medal, and elected him 
to be a Vice-President in company with such men as Si^ottiswood, Hooker, Huxley, 
and Kelvin. 

Ab President and Councillor of the Royal Geographical Society we many of us 
remember him— the keen, determined face and the instant decision. There was no 
uncertain sound ” about Sir Richard Strachoy’s opinions, whether he fought the 
battle of the gauges of India (probably the only losing battle he ever did fight) or 
whether bo laid down the rules on which scientific geography should be taught in 
England, he was equally clear in his views; and it is to him chiefiy that we owe the 
change which has been effected in those meihuds of geographical instruction which 
have already borne such remarkable fruit. lie was not over-anxious to publish his own 
records of geographical exploration to the world, instructive as they wore. Know- 
ledge and not advertisement was the objective of his enterprise, and so it was quite 
late in life, and under rather special circumstances, that he contributed the narrative 
of bis journey to Lakes Manasarowur and Rakas Tal in Western Tibet. This 
expedition was undertaken in 1848, and only recorded for the information of the 
Society in 1900. 

In the middle of the last century Tibet did not loom very large on tlie political 
horizon. The survey range of the Himalayas was for all practical jiurposes the 
ultimate boundary of British India, and the geography of that which lay beyond was 
a matter of absolute indifference to Government. It has taken just sixty years, 
from the first tentative exi>edition of Strachey over the border-line of Tibet to the 
present year of grace, to discover the position of the northern watershed of India. 
Indeed, until the return of the adventurous traveller, Sven Hedin, we shall not know 
even now exactly where to trace it on our maps. During those sixty years an 
immense impulse has been given to geographical discovery, and great has been the 
accumulation of knowledge in all branches of natural science relating to the Tibetan 
upland. But it is not too much to say that the information acquired by Strachey 
in that first excursion across the Himalayai>, information geological, botanical, 
relating to glaciers and snowfall, or the nature and jxisition of the sacred lakes 
which spread their blue surface to the sky within sight of the holy of holies—* 
Kailas, has never been exceeded by any one traveller. In this as in every other 
work which he undertook, Sir Richard Strachey stands as a monument of 

2 A 2 
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iboroughneas. This quality indeed, added to his single-minded devotion to the best 
interests, not only of India, but of every undertaking which he controlled, is the key 
to his remarkable character and career. He died on February 9, 1908, at the 
advanced age of 91, and it may bo written of him that his life’s labours will surely 
be crowned with the wreath of immortality. 

T. H. Holdich. 


CORRESPONDENCE. 

The Sources of our Present Information with regard to Lake Chad. 

With reference to the review of Mr. Boyd-Alexanrler’s ‘From the Niger to 
the Nile* in the February Journal ^ I should like to call attention to the sources 
of our information about Lake Chad. When the geography of Africa was in its 
infancy, Denham and Clapperton gave us a real Lake Chad to replace the Lake 
Bomu of the early maps. Their journey was made in 1822-24, and Denham 
produced a map of the lake, except a portion of the east coast, which is dotted in. 
A quarter of a century after this Barth visited Chad, and, with his usual accuracy 
and care for detail, told us all he gathered from personal observation and otherwise, 
and even gave us the names of the thirteen islands that then existed ; and Overweg 
confirmed Barth’s statement. Vogel and Rohlfs were subsequently on the scene, 
and in 1870-72 Nachtigal examined the western and northern i)ortion of its shores. 
Prom that time to the beginning of the present century Chad retained, on the 
maps, its stereotyped form, very much in the shape that Denbam bad depicted, 
until the remodelling was begun by Poureau, who in 1900, with Joalland, first gave 
a definite idea of the eastern shore ; and the latter foreshadowed the separating 
cluster of islands in a map which was published in 1901. 

Dubois, in April and May, 1902, surveyed the southern and south-eastern 
shore and islands, and his map appeared in the middle of 1903. The Lonfant 
Mission first gave the new shape to the lake, with the cluster of islands separating 
the two portions; and his map, which appeared on May 15, 1904, also shows the 
blocking up of the southern extension with marsh and swamp. 

From the moment when Colonel Destenave took uj) the command of the Chad 
Military District, his officers have been ceaseless in their explorations of the lake. 
Audoin had been right round it and secured the general outline, and had spent 
much time surveying the clusters of islands ; and after the completion of the work 
of the Niger-Chad Commission, Captain Tilho, with Audoin, D'Adhemar, Hardellet, 
and Jacques, covered the lake and its shores, the islands and marshes, with a 
network of routes. While D’Adhemar was surveying the south-eastern archipelago, 
the others were occupied on the south-eastern portion of the lake in December., 
1902, August, 1903, and October, 1903, and surveyed the northern open water and 
its islands and shores in November, 1903, and March, 1904. The map embodying 
their work bears the imprint, “ Af^ppct general en fin Avril 1904.” 

We have had this map, showing mh the new stnte of affairs with regard to the 
lake, since the issue of the March number of Jm G^oyraphh in 190G, and it is to 
the French otficers that we owe, almost entirely, our present knowledge. Mr. 
Boyd-Alcxander’s book was published towards the end of last year, and in his 
map, which he bases on four positions determined astronomicidly by the French 
officers, he gives us some additional routes. 


A. K. 
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Mr. Johnson’s Ascent of £ 61. 

On p. 26 of the January number, and in reference to my remarks during the dis- 
cussion of hie paper, Dr. Workman says, “ If any camp which Mr. Johnson thought 
approached this altitude (22,000 feet) was made, it must have been on the x}eak 
E 61, the only peak in the region exceeding 22,000 feet.” He then points out that 
its assigned height of 26,890 feet was not accepted hy the O.T.S., and goes on to 
say that therefore the altitude of John8on*8 camp was wrongly' estimated. Such a 
statement as th is ougli t not to pass unnoticed in thfi OeograpJfical J un mat . Johnson’s 
high camp was made in 1864, on his way to the Yarkand road from the neighbour- 
hood of the Shayok river. He ascended E 61, luuDy miles fuithcr to the east, in 
1866, in the course of his celebrated journey to Hchi (Khotan). Or. Workman 
further implies that this question has only come up withiu the past year, but the 
mountaineering results of these two journeys were dealt with by Mr. Preshfield in 
the Alpine Journal for August, 1884, in which references are quoted. 

Johnson’s i)oak, E 61, is identical with K, of the G.T.S. and later maps 
(‘ Synoiisis of Results,’ etc., vol. 7, p. 40o, footnote and p. 281). In reference to its 
disputed height of 28,890 feet, which was omitted from the map accompanying 
Johnson’s paper .in the Proc. EM.S. for 1867, it is interesting to note that in the 
map to illustrate Dr. Stein’s paper in the Geographical Journd for December, 1902, 
this identical peak api^ears as Muztagh, with an altitude of 23,890 feet attached to 
it. This map also shows Choli)anglik Muztagh, 28,810 feet, 20 miles further to 
the south-west, and four other peaks over 2:1,000 feet in the same range. 

There is no reason why a man who built “masonry platforms at 21,600 feet, 
and took observations from a “quite extraordinary number of trigonometnoal 
stations, which ho esUblished at over 20,000 feet ” (Wd. Colonel Montgom^ie m the 
Proc. R.Q.S. for 1876), should not have reached an altitude of nearly 24,000 feet in 
such a region as the Kuen Luii. 

^ Tom G. Lonostaff. 


Ridgelands, Wimblodou, January 24, 1908. 


meetings of the royal geographical society, 

SESSION' 1907-1908. 

Sixth MeelitKj, January 27, Douglas W. Frkshfikld, Esq., Vice- 

Prosideiit, in tiao Ohair. 


Elkotioss.— John Orcy Baldwin-, Henry Balfour, M.A. ; 

I H. Coates, ll.NM. ; Hvan 

William Lawson H.-erett ; John William Edward Olo^^r; Oharl'^s J^^ Om 
M.A.; Major Lionel E. Ecnnard (15M Hussar^ ; Oeorges 
Eraneis WowlHae Parish fMh Biftis); George Platt; Ihomas ^ ^ . 

Gyril Thornton ; BanUn WM ; Arthur George WlaUhorn-Colc, M.lt.C.E , 

Lloyd Williams. 


The pallor read was 

“ Exjiloratiou and Climbing in the Gurhwal Himalayas. 3 r. . . 

LongHtafif. 
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Se/venth Meeting, February 10, 1908. —The Bight Hon. Sir Georgb T. 
Goldie, k.c.m.o., d.c.l., ll.d., p.r.s., Preeident, in the Chair. 

Elections. — Henry Arthur B&nyon ; Fredk. Nicolai Dreeing ; James William 
0 arson ; Thomas B. Euerard; Abdul Hamid; John William Leathley ; Edward 
Fredk. William Lees, R.E. ; James Black Love, M,A . ; William Oilman SewaJl ; 
Major F. 0. Talbot, D.S.O. (^Hijle Brigade); John F. Wells. 

The paper read was : — 

“ The Story of London Maps.” By Laurence Qomme. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


Additioni to the Library. 

Bj EDWARD HSAWOOD, M.A., Librarian, R.G.S. 

The following abbreviations of nouns and the adjectives derived hum them are 
employed to indicate the suorue of articles from other publications. Geographical 
names are in each case written in full 


A. 3x Academy, Aoademie, Akademie. 
Abh. s Abbandluugen. 

Ann. = Annals, Auuales, Annalen. 

B. = Bulletiu, BoUettino, Boletim. 

Col. = Ooloniee. 

Oom. a Oommeroe. 

C. B. = Oomptes Bendim. 

£. = Erdkunde. 

G. =s Geography, G^graphie, Geografla. 
Ges. = GeseUschaft. 

I. = Institute, Institution. 

I*. = Izveotiva. 

J. = Journal. 

Jb. = Jahrbuoh. 

k.k. = kaiserlioh und kdnigliob. 

H. zs MittailnuKen. 


Mag. Magasine. 

Mem. (M^m.) = Memoirs, M^moires. 
Met (m^t) == Meteorolbgioal. 

P. = Proo(^ingB. 

B. = Boyal. 

Kev. (Biv.) = Beview, Bevue, Blvista 

S. = Society, Booiet^. Selskab. 

Sc. ss 8cienoe(B). 

Sitsb. = Bitzungsberioht 

T. = Transactions. 

Ts. s Tijdsohrift, Tidskrift 

V. = Verein. 

Yerh. = Yerhandl ungen. 

W. =1 Wissensohaft, and compounds. 
Z. = Zeitschrift. 

Zap. = Zapiski. 


On account of the ambiguity of the words ootavit, quarto, etc., the sise of books in 
the list below is denoted by the length and breadth of tne cover in inches to the nearest 
balf-iuoh. The size ot the Journal is 10 X SJ. 

A selsotion of the works in this list will be noticed elsewhere in the Journal.*' 


EUROPE. 

Alps. Quarterly J, GeoL 8. 63 (1907) : 294-3UH. Bonney. 

Oil ilio Southern origin attributed to the Northern Zone in the Savoy and Swiss 
Alps. By Prof. T. Q. Bonne}. Jfiagrams and SeotioiiH 

Alps. Schmidt and Preiswerk. 

Beiirdge Oeol. Kartf Schweiz 26 (1907) pp. IH and 42. 

(4eologischc Beschreibun^^ der Leopontiuisoben Alpen. Yon Prof. Dr. Schmidt 
nnd Dr. H. l^roiswerk. I. Teil. Mop and Seotioim. 

Alps — Railway. Rardmcycr. 

The St. Gothard railway. By J. ilardm^ycr. 4tb editioii (Illustrated 
Europe, Nos. J 89-192.) Zurich : O. FUssli, [rtot dabd]. Size 7^ x 5, pp. 114. 
Maps and Illustrations. 

Austria — Alps. G. Jahresb. Osterreich 6 (V307): ll.S-155. Maohadek. 

Dio laudoskundliche Litcratur dcr obtorreichischen Alponlaiidor in den Juliieu 
1897- 1905. Yon Dr. Fritz Maoiiacttk. 
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AaitrU — OwmiolA. L« globe : UfAn. 8.G. OentTve 46(1907) : 17-64. 

Contributiou k I'ctude dea lupiei on Caruiole et uu Bteinoraea Meer. Par Einlle 
Chaix et Andre* Chaix. Avoc un notiro eur 14 Terra Boesa par Alfred Monaier. 
8k«tch~mapti and lUu$trationB. 

ABitrii— C*mioU. (.’Wmi 92 (I'.toT): 12-15. K(lfcli»tot. 

Uer mntniMBliobe 'rimavoUlaohluiw, Von Loutnunt Franc HttbUiofor. Skakhr 
map and Section. 

On tlic probable underj^round aater-syatcm of th<‘ Tlma^o 

Aaitria— Dalmatia. Holbaob. 

Palmatia : Die land whore KqhI ineotH West By Maude M. llolbaoh London: 

.lohn linni', 1908 [1007] Size 8 x 6, pp 230 Mop and Til nstratiom. PHce 5«. net, 

Auitria— Oalioia. G. .Jakienb (fUerreh'h b (VJOl): BadnyakyJ. 

Beitrage am Morjdiologic des galiziachun Dnioateiu;ebietey. Von Ur. Stefan 
Rudnyokyj. 

Belgium— Coal. 

(^oal-mining industry in Belgium. (Foreign Office, Miaoell^eouB, No. 6b4, 1907.) 

Size 9J X 6, pp. 40. Mop, IlluMlrothtuB, and Diagram- Price 1>. IJd. 

Belgium— ««uae. B.8 Btlge UMogus 21 (1»07) : 347-364. BrlMtt. 

IJa vallA) do U Meuse en avol <lc l.iego. Par A Briquet. Wtih ^keteh-mapt and 
Section. 

Enropo— Historical. 

Tim travedn of IVlir Mnndy lu Kuiopc and Abiu, 1008-1G67. "Vol. ® 

in Europe, lOOH ir.2K Edito<l by Lieut -Coloiud Sir Rmhaid ( arnuc Tempi . 
Oarabrirfgu, 19(^7 Size 9 x -4, pp. Ixiv and 284. MapB and Faoeimth Illuetra- 
tbaiB. I*reeented by the Hakluyt Society 

Ciirrio. 

Faroes. 

The mineralogy of the Faeroes arranged topographically. By 

(From the Trantfaotion* of the Edinburgh Geological Society, rol. 9, part i.) owe 

8^ X pp, 68. Map am lltnsiralwni^. 

F„no«. ^ ®*“*‘*' 

[Paul] Vidal ile la Hlao/io. I-u Kraiu-i : tal.l. uu gdacrapluque. Paris = “aohette 
at Cie., UH)« [ 1307] Biza 12 X 0. pp yiii. and 300 'ind UMratwiu. mix 

2.1 fr Presented by the Puhl injur b. • • i 

S«a raview of the first odition iu vol 23, p 111 Till' illustrations form the prtnviEat 
addition in the preHcnt ihruo. 

Frcno—Alpas lUritimcs. , 

ITnilpcB IMaritimcB Par .Adrirn (iucblmid • ^ ' 

1906. Size 10x0. lUuntraiiom and Scctomx- JWeeented by the Autnoi, 

Vol 1, by M. (iuclilmrd, ikHoriln H gcclugiral excursiouH in tlm outer Alps. Vol. 8 
IB a collectiuii of more tcoliidral paperH by MiriouH autliorB. 

France— Basses Alpes. dnn. (J. 10 (1907): 223 214. ^ ^ t 

La vttllde do Baroclonnottc : notes de gdogruphie humaine. Par J. Lovain 
With SJcetrh-map. 

„ . MUtonn 

France — Tooraine. . 

('asileB and ohatoaux of (dd Touraino and the Loire country. 

London: Sir 1 I'itman & Sons, 1907. Size 8 x .1*, PP- xii. and 348. Map am 
llluBtratione. Price 7k. Od. net. ^ ^ 

German Hamburg TJetsmann. 

Die geogr.iphiBche Lage llamburgs. Dwtiertation zur Lrlangung <2, 

. . .VoUUardlTotzmanu. llambnrg, 1306. Size 3 X 6. Pp. .>6. . 

An instructive study on tin* infiuenee of geograi>ldcal position on e i 
of Hamburg. Fordhun. 

United Kingdom— Hertfordshire. ir7Q.iaoo ' 

Hertfordshire maps, a descriptivo catalogue of the maps of the coun y, 

By Herbert (Rorgo Fordham. HiTtford. 1907. Size Hi x 9. pp. xn. and 18^ 
FaoBimile-maptt and Portrait PreBenled by the Author. 

A preface, notes, and indices have boeu added in this collective issue 
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TTaittd Kingdom— EittorioftL Holmoi. 

Anoieiifc Britain and the invasiona of Jnliua (J»sar. By Dr. T. Rioe Holmoa. 
Oxford: Olarondou Freaa, 1907. Size 9 x 6, pp. xvi. and 701. Mapa and lUtutra- 
tioM. Price 21«. net. PreB&nied by the Puhluhera. 

Vttltod Kingdom— Hiitorioal. Karihnll. 

^Through Great Biitaiu and Ireland with Orouiwell. By H. E. Marshall . London : 

T. 0. & E. C. Jack, [not dated, 19071 Size 7 x 5, i)p. \ and 142. Mape and 
1llu$trationn. Price la. 3d. Pregented by the Puhligherg. 

United Kingdom— Sootland. Adam. 

Tho clans, septa, and regiments of the Scottish Highlands. By Frank Adam. 
Edinburgh, etc.: W. & A. K. Johnston, 1008 [1007] Size 0 x 5A, pp. xxiv. and 
506. Map and Illustrationi. Price ir»g. net rreeenied by the Author. 

United Kingdom — Waterways. 

First Report (with Minutes of Evidence and Appondices) of the Royal Oonmilssion 
appointed to inquire into and to report on tho ('anuls and Inland Navigations of 
the United Kingdom (pp. viii., x., 470, and 112). Second Report (with Minutes 
of Evidence and Appendices) of the same (pp. viii., xii., .’{22, iv., and 50^. London, 
1906 and 1907. Map*. Prices 6«. and 3s. Od. Presented by the lioyal (%mmiBsion. 
[To be noticed elsewboic.] 


ASIA. 

Burma and Mesopotamia. Beylie. 

Piome et Samara : voyage ai'cheologique eii Binnanie td on Mesopotamio. Par lo 
Qdndral L. de Beylie. Paris: E. Leroux, 1907. Size 11 x 7J, pp. 146. /Vons 
and Illtutratione. Presented by the Autlior. 

Central Asia. P. Ecole Frangaiee Extreme Orient 6( 1006) 255-260. Pelliot. 

Notes BUT TAsie Oeutraio. Pur Paul i^elliot Plans. 

Ceylon— Surreys. Warren. 

Ceylon. Administration report, 1906. Part i. Civil Survey report of Mr. P. D. 
Warren, Surveyor-General. Size 13 x 8, pp. 34. Map, llluiiration^ and Viagramt 
Present^ by thi Surveyor-Oeneral. 

China. Eiohtbofen and Tietsen. 

Ferdinayid von Richthuleu's Tugt bucber ans China. AiiHgewaldt und horaus- 
gegoben von E. Tiesseu. 2 vols. Berlin: D. Riunci, 1907. Size 9^ X 6J, j>p. 
(vol. 1) xiv. and 588, (v<>l. 2) iv. and 376. Map and lUustniiiom. Price 20ni. 
Presented by tin Publisher. [To be reviewed.] 

China. Willis and others. 

Researob in China. Vol. 1, Part i. Descriptive lojtogruphy and geohigy, by Hailey 
Willis, Eliot Black weldei, and R. H, Sargent. Part ii ]•( trography and Zoology, 
by Eliot Blackweldoi ; Syllabary of Chinese sounds, b> Friedrieh Hirth. [Atlas 
of] Geographical and geological maps. Washington - T’ublisled by the ('arnegic 
Institution, 1906-07. Size (volume) llj X 9; (iitla«) 22 x 18^, j»p. xiv., iv., 528, 
and xxiv. and Ulustralions Price (»2«. 6f/ | 'J'o ho reviewed.] 

China — Chili Petermanns M. 53 (1907) : 201 204 Berg 

DiiS Trappisteuklostor Yan-kia-piug, weBtlieh \on 1 ’eking. Von Oberleutuaui 
Detloff v. Berg, ]yith Map. 

China— Historical. Sargent. 

Anglo-Chinese commerce and diplomacy (imdnly in the nineteenth century) By 
A. J. Sargent. Oxford: Clarendon Prose, 1907. Size 9 x 5J, pp. xii and 332. 
Diagrame- Price l‘2^^. 6d. net. Presented by the J Publishers. [3’o be reviewed ] 

China— Ports Hoile. 

Report on visit to southern ports of China By Sir A. Hosio. P'oreign Offlei‘, 
Miscellaneous No. 065, 1907 Size 9J x 6, pp. 12. 

China— Trade. 

China: Imperial Maritime Customs 1. Statistical SitIos, No. 7. Native customs 
trade returns. No. 3, Quinquennial reports and roturiis, 1902 06. Shanghai, 
1907. Size 11 X HJ, pp. 122. Maps 

Chinese Empire. Filohner and others. 

Wissenschaftliehe ErgobnisHC der Expedition FilehniT nach Cliina uud I’ibot, 19 m3 
1905. 10 Baud, 1. Tell. 1. Abschnitt: Zoolugischo Sammluugen. 2. AbsobuiU : 
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^tamwjhe Sammlungen. Berlin: E. (H. Miftler u. S., 1908 

rvi^i -Mctp aiid IlluntratioM. Fresented by 

Ftloftner. ^ 

ReportB by a number of experts. 

India. 

Administration report of th<f Marino Survey of India, 1906-1907. Hombay, 1907" 
Size J:i X 8i, pp. 12. 

India -Bengal. Cunningham. 

Plagues and pIoaeureB of lite in Bengal By LieuL -I 'olouel T) I). Cunningham. 
J^oiulon: John Murray, 1907. Size 9 X 5^, pp. xii. and I-ISO. IllHSImiiontt. Price 
V2 h. iiet. Presented by the Publisfier. 

India— Burma. Ireland. 

Colonial Adminwtration in the Far Eant 'J'he pioviuce of Burma: u report 
prepared on behalf ol the Univoreit) of < 'hieugo. By Alle>iie Iieliind. 2 vols. 
BoBltm, etc.: Houghton, Mifflui & (V>., 1907. Size lOt x 7, pp xxii., xvi , and 
1024. Maps. Price $20. 

India — Himalaya. Records Gcot. Surr. India 36 (1907) 123-1 :i7. Hayden. 

A preliminary survey of oertam glaciers in tho NorUi-Wcet Himalaya. By 
OflQcere of the Geological Survey ol India. 

Notes on certain glaciers in North-West Kashmir By H H. Hayden. With Maps 
and Illustrations. 

India — Rlstorioal. Biddulph. 

'JMic pirates of Malabar, and An Fuglishwoman in India tw«> hundred years ago. 

By Colonel John Bidduljdi. London. Smith, Elder, & C'o., 1907. Size 8x5, 
pp. XX, and 328. Map and lllusltulion. Price 6«. net. 

India— Mergui Archipelago. Scottish 0. May. 2Z (VMl): 403 483. Brown. 

Tho Mergui Archipidugo: its people and products. By U. N. Eudmose Brown. 
With lUusirations. 

The writer lately paid a visit to this imperfectly knowu archipelago for the purpose 
of studying its pearl tishery. 

India— Tide-tables. Burn, Selby, and punter. 

Tide-tables for the Indi.ir Ports, 1908 (also January, 1!109) By Major J. M. JJarn, 

F. J. Selby, and J. do Gruuff Uuutcr 2 pans, pp. 1230 
Japan — Bibliography. Wenokstern. 

Bibliogriipliy of the J a) lanoso empire. Boiug a clashilicil list of the literature in 
European languiiges relating to Dai Nihon [Gicat Japan] . . Vol 2, comprising tho 

literature from 1894! to tho middle of 1900. . . Compihal by Fr. von Wenckstern. 

Tokyo (lamdoii B. C^uantch), 1907 Size 10 X iip. xvi , 480, 28, and 22. 
iWesented by the i^ublisher 

Eviilcutly compiled with great care and labour. Vol 1, dealing viitb the years 
1859-93, ajijicured m 1895 

AFRICA. 

Abyssinia. Pir. G. llaliana 14 (J907) : 190-491 Taucredi. 

lln vulcano della Dancaliu in eruzione. Del Caj). A. M Tanercdi 
* A new foi'UH of eruption is reported to have been formed on the western flunk of 
Mount Afdera, in about 13'^ 15' N. 

Abyssinia. Beooari and Almeida. 

Eeriim JEthiopioarum scriptores occidentales inoditi a soacnlo xvi. ad xix., curanto 
C. Beooari. Vol. 6. P. Emmanuolis d’Almeiaa. Historia .^thiopiai ; Liber i.-iv. 
Home, 1907. Size lOj^ x 7^, pp. Ixiv. and 526. Facsimile Map. Price 20h 8d. 

The editor siipplios a critical introduction, in Latin, of 1)4 pp., and there is a fac- 
simile of the original map. 

Africa — Islam. Questions diphmatiqnes 24 (1907) . 436-447. Gaden. 

Les dtats mnsulmanM do VAfrique oentrale et lours rapports avee la IMecquo et 
Constantinople. Par le G)mmdt Gaden. 

Africa — Meteorology. T.S. African Philosoph. S. IQ : 437-442 Claxton. 

Note on the eonneotiou botween the ruinlall at Durban and Mauritius By 1. b. 
Claxton. 


ri907jr Size 
Liej^. WUhelm 
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AMoa— Railwtji. 

Die Eieenbehnen Afrikas ; (Trundlagen und (TeBiubtspunkto fUr oino koloniale 
Eieenbabnjii^litik in Afrika. Naeh der gleiohnamigen umtiioben Denkaobrifi 
henusgegeboD vom Kolunialpolitisohen AKtionskomiteo. Iterlin: W. iSiiBseroti, 
1907. Size 10 x 7^, pp. viii. and 164. Map». Pre$etUed hythe Kol Ahiiomktmii^. 

Algeria. A travtn Je monde 18 (1907) : 845-348. Beifontaines. 

Lea torritoirea du wud de rAlgdrio. limitation nouvollo vi aituation economique. 

Par C. Deafuntainos. SkHch^mttp and IlluBtrationt, 

Angola. 

Ke|»ori for the year 1906 on the trade and commorfo of Angola. (Foreign Offlee, 
Annual, No. 3928, 1907.) Size 9* x 6, pp. 40. Price 

Britiih Eait Africa. Hate him. 

East Africa Protectoral<‘. Keport on the* foroata uf Kruia. lly 1>. E. UutcliinB. 
Colonial Kopori, MiHocIluneoUH, No. 41. Loudon, 19l>7. Size 9^ X 6, pp 4(». 
Price 2^d. 

Sec note in the February number, p. 218. 

British last Africa. 

Papeni relating to Brituib Eaat Africa. Loudon, 1907 Size 13 x 8^, pp. 62. 
Price 6d. 

Conoemed chiefly with the laud-uetth ment question. 

British Weit Africa— Cotton. 

The British Cotton-growing Association [Publication] No 22 ExjicrimeDtal 
work in West Africa. No. 2. Manchoster, 1907. Size 85 x bj, pp 48. 

Egypt and Sudan. Baedeker. 

Egypt and the Sud&n. HundlwKik for travellers by Karl Baedeker. Sixth 
remodelled edition. London: Dulau & t'o, 1908 [1907]. Size 6 4 x 4, pp. 
clxxziv. and 440. Mapn and Plants, Price 15 marhit Prenejitcd hy the Editor. 

The editor has had the collaboration, amongst others, of the well-known Egyiilolo- 
gist, Prof. G. Steindorff, of Tjcipzig. 

French Congo. Chevalier. 

Misuon Chari — Lac Tchad, 1902-1904. L’Afrique Centrale Fran9aise. rccit du 
voyage do la miBsion par Auguste Chevalier. Paris : A. Ohallamel, 1907. Size 
11 X ^ xvi. und 776. Maps and Illustrations. Price 20 fr. Presented by the 
Author. (To be reviewed.] 

Somaliland, British Swayne 

A woman’s pleasure trip in Bomalilaud. By FrunccH Swaym . London : Simpkin 
& Co., 1907. Bize x SJ, pp. xii, and 172. Shetrh-map and Illustrations. Pre- 
sented by the Authoi . 

South Afrioa. Brown. 

The guide to South Afiicu . . tdited annually by \. Samh r Brown and (L 
Cordon Brown. 15th edit., 1907 1908. liondon Sampson Lew Co ,[ 1907 J. Size 
7J X 5, pp. Ivi. ami 478 Maps^ Plaus^and Infections. Prici' 2b. Gii. JWesenied by 
the Union Qistle Mail Steamship i V>. 

NORTE AMERICA, 

Alaska. J. Geolofjy lb ILI 13.1 Blackwelder, 

(lloeial fciitures of the Alaskan <-«ia8t Indween Yakutat Buy ami the Alsek Uiver. 
By Eliot Blackwelder H7th Map and Jllustru lions 

Alaika. U.S Gcol Sure B. 287 (1907)' pp xii and 1(;2 Spencer and Wright 

Tho Juneau gi»ld Ixdt, Alaska, bv Arthur C Speiieur; and A reconnaissance of 
Admiralty island, Alaska, by Charles Will Wriglil With Maps, Illustrations, 
and Biagratm 

America— Ethnology. Friederioi. 

Der Tranengriiss der Indianor, Von Dr (leorg Friodenci. Leipzig Simniel A 
0<j., 1907. Size 9J X 5, pp. 22. Price Im. Presented by the Publishers. 

California — Colorado River. Srottish G. Mag. 23 (1907)’ 360-303. Redway. 

'rhe Vagaries of the Colorado River. By Jacques W. lledway With Map. 

Written belorc the river was finally brought under control. (Journal, ^ml 80 
p. 564). 
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OalUomU— aierrft Htvada. Appalachia 11 (1907) * 239-248. OhUNh. 

Summit temperatureB in winter in the Sierra Nt^vada. By J. E. Ohurcli. With 
lllustraiions. 

Canada— Gulf of 8t. Lawrence. Dawion. 

The currents iu Belle Isle Strait, from investigations of tiie Tidal ar^i Ournmt 
Survey in the seasons of 1894 and 1900. W lloH Dawson in charge. Ottawa, 
1907, Size 10 X 0^, pp. iv. and 44. Chart ami Diagrams. 

Canada-Historical. 1\ awl T.lt S Canmla\2 1906) . Sect. 1, H5 -81. Prud’homme. 

Los Bucoessours do La Verendryo sous la domination tran^^aiso. Josepli Floiirimont 
de Noyelles, Jacques Repentigny Lo Gardeur, Hieur de Saint- I’i. rro, ot Saint-Luc 
do la Come; 1743-17,^5. Par L. A. Prud’homme. 

Cannda— New Brunswick. B. Nat. Hint S. Nmo Brunxwidc 5(1907) rilO-.MG Ganong. 
Notes on the Natural History and Physiography of New Brunswick. Nus 101 106. 

By W. F. Ganong. With Mapx 

Continuation of tlie valuable senes «>f papers, which has been iu eourse of publica- 
tion for some years. 

Canada— Relief. and T.JLB. Canada 12 (1906) Sect, iv , 67 82. Pools. 

Features in tlie cuntincntal shelf off Nova ficoliu. By IL 8. Poole. Map 
Canada— Rocky Mountains. Appalachia .>29. Walcott. 

The first ascent of Mount Mummery. By Roliert Walcott. With Jllmtrationa. 

United States— Commerolah Oppel. 

Wirtsohaftsgeographie dcr Vcroinigteu Staalcn von Nordami rika, Von Prof. Dr. 

A. Oppel. (Angewendte Ueographie . . III. Serie, 2 Heft.) Hallo a. B. ; 

Gebauer-Sohwetsohte, 1907. Hize 8J x 5J, pP* [vi.] and 160. 2Jiagram». Price 

Jn. 6d. 

United States— Virginia. Kingsbury. 

The records of the Virginia Company of London. The Court Book, from the 
manuscript in the Library of CJongross. Edited . . . by Dr. Susan Myra Kingsbury. 

2 vola Washington Government Printing Office, 1906. Size llj x 9, pp. 
(vol. 1) 686 ; (vol. 2) 612. Facnmileti. Price $4. 

A reprint of a document of great importance for the early history of British enter- 
prise in America. There ia a good intrtxluction and other illustrative matter 

CENTRAL AND SOUTH AMERICA. 

Argentine. La B.S.ti. Paris 16 ([{Ml) . 81-KiO. Schrader. 

En Argentinr. Par F Schrader. 

Impressions gained during two visits to the country. 

Argentine Exhibition. [Holder.] 

A record of the jiroccedings of tho British Argentine Exhibition la id in Buenos 
Aims, NovembiT 2.^)tli to 29tb, lOO.") [(kiiupilcd by A Jlolder,] Buenos Aires, 
[I906J, Size 19J X 7, pp. 124. Maps and Diagrams. Presented by Sv tin i /•’. Moreno, 

Argentine— Population. Carrasco. 

El creciraionto do la poblacion do la Ropublica Argoutimi 189.)-1996. Por Gabriel 
(iarrasco. Buenos Aires, 1967. Size 16J x 7, pp. 14. 

BoUvla. Crespo. 

Ministcrio do Colonizatic'ni y Agricultura. Indicacioues suinarias iiaru ol imini- 
granie a Bolivia. Por Luis B. i'rcspo. La Piiz, 1967. Size 8 x pp. vi. and 
166. Maps and Illustration 

BoUuU. Tour du Monde 13 (1907). 37 18, 121 -1,76. Barbier. 

Un pays jeiinc du Paoiflque . In Bolivic. Par Kmilc Barbier With Sketch-mapM 
and Tllustrations. 

Bolivia. Vaoano and Mattis. 

Bollvien in Wort und Bild. Aus seiner Vergangenheit, Gogenwart und Zukunft 
Von Max Josef von Vacano und Hans Mattis. Berlin ‘ D. Reimer, 1906. Size 
10 X 7, pp. viii. and 234. Map and Illustrations. Price 10s. 

A descriptive account of the country. 

Bolivia— Bthnology. Quevedo. 

La leugua Leca de los nos Mupiri y Beni segiin los MSB. de los IT. Cardds y 
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EforMro. Arreglados y unoiades por B. A. Lafone Quevedo. Buenoe Airee, 1906. 
Sioe 10 X 6|, pp. 5-180. Map, 

Braril— Bahia. B.8.Q. Com, Bordeaux 30 (1007) : 174-180, 199-208. Verrlar. 

Lee ]^ulationB sauvagea de I’Etai de Bahia. Par Dr. G. Vorrier. With rortrait 
and mwtratiiVM, 

Br aill— Blo de Janeiro. Rev. I. Hid. e G. Bmtileiro 67 (I90(») Part 2, 201P 390 Silva, 
Chorunaphia Fluminenae (O Eutado do Kio de Janeiro eui 1896). Por Antonio 
Joe^ (Taetiiuo da Silva. 

Chile— Andes. (\R.A. Sc, Parix 311317 Schrader. 

Detormiuutiou do I’altitudo du eummet de TAcouca^^ua (Cordillcrc dod Andes). 
Par Fr, SchradiT. 

M. Bobrador places the height at 22,812 feet, as against the 2.3,080 of Mr. Fitz- 
Gerald’s expedition, to which he makes no reference. See February number, p. 221. 

Chile— Phytogeography. Boiohe. 

Die Vegetation dor Krdo ; Sammlung pflauzengcographisclior MonograpUien, 
herausgeg^ben yon A. Engler and O. Drudc. VIII Grundzuge dor Pflanzenver- 
breitung in Chile, von Dr. Karl Reiche. T^eipzig . \V. Engclmunn, 1907. Size 
10 X 7, pp. xiv. and 374. Maps and Jlludrations. Price 20to. 

Ecuador— Arohsralogy. Baville. 

Gontributions to South American ATobe<dogy : the George ii. Heye expedition. 
(Vol. 1.) The antiquities of Manabi, Ecuador. A preliminary report. By 
Marshall H. Saville. Size 13 x ‘JJ, pp. viii. and 136. llluet rations. Preeented fcy 
the Author and George G. Heye^ Esg, 

Fern — HistorioaL Markham. 

History of the Incas. By Pedro Barmieniodc (iambna ; and The Execution of the 
Inca Tupac Amaru, by Captain Baltasar do Ocampo, 'rranslaled and edited by 
Sir Clements Markham, (Hakluyt Society rublications, Second scries, No. xxili.) 
Cambridge, 1907. Size 9 x 5§, pp. xxii. and 39G. Map and Facsimile Jllu»" 
traiione. Presented hy the Hakluyt Society, 

Tierra del Fnego. Orawshay. 

The birds of 'J'iorra del Fuego. By Captain Kichurd Crawshay London; 

B. Quaritch, 1907. Size 11^ x 7^, pp. xl and l.^>8 Map and Hlusiraiions. Pre- 
sented hy the Autlior. 

This splendidly illustrated work will be reviewed elsewhere. 

ATTSTBALASIA AND PACIFIC ISLANDS. 

New Oninea — Dutch Tx. K Nedcilandsch Aardr. Geimuts.Zi {VdOl) 547 -631. Hille 

licizen in West-Nieuw-Quinea. HI. Dwr .T W. van ilille, waaruetuond Assistant- 
Rosident van West-Nieuw -Guinea. With Map. 

New Ouinoa— Dutch. Hellwig. 

Tx. K Nederlandxch Aardrijksh. Genootn 24 (1907). S45-854. 

Exploraties aan de Zuidwestkust van NieuvMiuiU( a Door It. L. A. Hell wig. 

New Guinea— Ethnology. Pooh. 

Iteisen in Now Guinea in don Mahren 1904 06. Vun Itudolf IN'kjIi. (Aub der 
Zeiteehrift fiir Elhnologie^ Iloft 3, 1907) Size 9J X GA, pp. 382-400. Illustrations. 
See account of Dr. iVjch’s journeys in the Heeomber number. 

New Zealand — Kapiti Island Cockayne. 

New Zealand, 1907. Jteport on a botanical survey of Kapiti Islaud. By L. 
Cockayne. Size 13J x Rj, pp. 24. Maps and lllusiraiionx. Presented hy tht‘ 
Author. 

New Zealand— Surveys. Kensington and Humphries. 

Itoport of the Department of Lands aud Survey. Now Zealand, 1900-07. By 
William 0. Kensington and Thomas Humphries. Wellington, 1907 Size 13 x 8i, 
pp. (Part C. 1.) ii. and 128 ; (Part C. la) 36 ; (Part L. Ifc) 38 ; and (Part C. 4) 50. 
Mapx^ lllustratiouSy and diagrams. 

Pacific Islands- Ethnology Macdonald. 

Tlio Ooeauio languages . their grainmaiical struclure, vocabulary, and origin. By 
Dr. D. Macdonald. Loudon : 11 Frowde, 1907 Size 7i x 5, pp. xvi. and 3,52. 
Maps. Price 10a 6t/. net. JWesented hy the Publisher. 
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POLAB BMXOITB. 

Anttrotie—Prench Expedition. 

InHtitut de Prance : Acadcmit^ den Sdonons Inatniotious pour I’expedition antarc- 
tiqne orgaiilacn par le Dr. Jean (Charcot, l^tiris, 1907. Size OJ x 4^, pi..- 48. 

Italinna 14(1907). 49ii 494 Fanitini. 

Kulla opportunity di suddividere in qiindranli la rogionn r)f)lnn' arlica. l)i A 
h auatini. 

Arctic— Coal. H.*S' t,' Jia/tana 8 (1907) • 9H.i-100r>. Fanstinl. 

1 ifiacimenti di eombuatibili fosaili uella resume artica. Nt>i< di \ Kauatini. 
mt/i Afapft. 

Arctic— North-Weet Paesage. Amnndien. 

Roald AmundBon. Dio Nordwc8t-PuB8af.;o • meine r.ilarfabrt anf dor (SjOa. 
Munich: A. Langen, 1908 flOO?]. ISize 9 x 0, pp. xiv. and 5H Maps and 
Illustrations. Price 12m. Presented by the Publishe). fTo be reM(*w(jd J 

Greenland. Font, 

Geachiobte der Entdeckung Grunlunda von den Hltesten Zoiien bia zum Aufang 
doB 19 JahrliundertB. Inau^nirul-DiaBertatiou v(n» .Tethannoa Foret, VV'^orms, 
1906. Rize Hi x 5J, pp. 72. Price 1«. 3f/. 

A UBcful Bummary, based on the best authorities. 

Polar Begloni O.Z 13 (1907): 4(m 478 HordenBkjbld. 

Ueber die N’ntur der Polarlandcr. A on Otto Nordenakjold. 

MATHEMATICAL OEOGBAPHT. 

Cartography. R.^S'.G. ita/iawa 8 (1997). 78.7^79.7. Orema. 

C’arte topograflebe 8torct)Beopicb(\ Nota del tenente V\ (Veina. Willi Diatjrams. 
DiBCiiBses the |»oBBibility <»f obtaining u BtcreoBOopic effect b_\ the ubc, of specially 
prepared maps and aftpariituH 

Cartography Z. K ZleW/M(1907)' .799 .7.7.7, Eckert, 

Die Kariograjdiie ala VVi9a('iJHeln\ft. Von Prof. Dr. Max Eckert 
Cartography — Methodi. M k.h, militiirg I 26(1900) 172-170. Gloti. 

Ueber Repnxluktion lavicrter Terrain/.eiehuiigeji, Von Willn Im Glotz. With Map, 
On meohanieal nietbodB of reproducing rclief-Hhading done by bniabwork. 
Cartography ProjeotionB. Jt S.P (! 31 ( 1!>07) <'.7 91, DncheBnc. 

l/onseignomont des projections cartogrnpbiijneH, Par t imrU'p DncbeHin'. 1177/* 
Diagrams. 

PHYSICAL AND BIOLOGICAL GEOGBAPHY. 

Climatology. Afe/cere/«n//«r/if' Z. 24 (1907) 499 144. Knoohc 

Dio uquivalonte Tompenitnr <’in einbeitlieher Anwlruek der klimatiBclieii 'l aktormi 
“ T.nfttcmpemlur ” und “ laiftfeiiebtigkeit ” Von Walti^r Knoche. Diayraw»^ 

“ ilquiMtlcni tempo nitnre ’’ is n term inveiitc<l l)\ Ib'ir von llezidd to coiubiin* the 
liietorB of temperntiin' and liurnidity, jind is re<’ommru(bMl by llie writer hb the l>PBt 
criterion of varii’ticH <*f climute Ilia view has since In-en conteaied b\ 4)r. J. Hann. 


Ocologioal History. Naturw Woahent>chrift 22 (579- (579 Arldt, 

Ziir AtlantiHfrage Von Dr Th. Arblt. Mnp 

Geology. Hang, 

l^mile Haug. Traite' de gbologie. 1. Ees pbenom^neB g^ologiquea. T‘aria : A 
Colin, 1907. Hize 10 x GJ, pp. .74G. Maps, Illustrations, ami Diagrams 
Price 12 fr. 50. Presented hy the Publisher 

Geology— LocBi. Z Oes. E. Berlin (mi) 971-977. Etthl. 

Ueber die ungloicbaeitige Verbreitung der Losh an don 1'algebingen Aon 
Dr. Alfred Riilil 

Goology-Goili. Schwarz. 


Agricultural geology. By Prof. E. II E. Schwarz [Reprinted from the Natal 
Aijrioultural Journal, vol. 10, No. 8 1907 ] Sizo 10 x (5, pp. 14. 

Among other points empliasized is the imp<>rtance of bacteria in preparing the eoil 
1 T the support or plant-life. 
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0 >m«rplidlOgy. BeitrOge Gftophyiik d i\\>07) : Andt. 

Die imtipodisohe Lape von Land und M»*cr. Von Dr. Th. Arldt. H Hk Map. 
Oewrpholofy. Q. Ahzepjer 8 (11)07) : 170-178, 197-100. ArWt. 

Vewchwnndeno Inseln iind vorsunkone Kontinont<‘. Von Dr. Th. Arldt. 
CiMaorphology. J. 16 (1007): l)00-570. Arnold. 

Dome structure in oon{.,domcnito lly Riil)»h Arnold. With Illuntmiiou^ 
Ooomorphology— Dunes. _ Ottnthor. 

Sitzimgxhf^r math -phyn Kt. A.W. Miiiichtni C\9Q“) 100 loO 
Ein naturrmwlell der DUiienbildnnjr. Von Hieirmund (Juiither II Hh DiaiframH. 


Oeomorphology— Steppes. Noiurw W^hen^^chri/t 22 {\W) . Oessert. 

Unlcrschicde den Ilodt'iiH in Steppon vcrHchiedi'uci Kliinatr. N'mii Ferdinand 
(leasert. 


Oeophysios. Darwin. 

Scientific papers. By Sir Goor^'o Howard Darwin \'ol. 1, Ocranic tides and 
lunar disturt^nce of ^^ravity. Cambridge. Universily Press, lOO"/ Size lOJ x 7, 
pp. xiv. and 404 Diagrams Vrice Inn. net PrrgenteA by the PutAirherz 
Seismology. Hobbs 

Earthouakos : an introduction to seismic gndogy By William Herbert Hobbs. 
New York : D. Appleton & Co., 1907. Size 8x5, pp. \xjtii and ilfopn, lUw- 
iratinnZs and Diagranv^. Price net Pi evented by the Piibtitherx. ['I’o be 
reviewed.] 

Seismology. Hontesius de Bailors. 

Comte de Montessns dc Ballorc. La s< iencc seirtiuologiqui', Les Ircmblements de 
torre. Paris A. Colin, 1007. Size 10 x OJ, pp. vni. und 5H0, Mapn^ lUuitrationz^ 
and Diagram*. Price 1(1 /r Presented hy thr Publisher [To b(* reviewed J 


ANTHBOPOOEOGfBAPHT AND HISTORICAL GEO0BAPHT. 

Antbropogeography. B American (t.S. 39 (1007) : dH.'l :{!i7, 440-463. Semple. 

Geographical boundaries. By Ellen Churchill Scinpln. 

Noticed in the Monthly He<!ord, January, ]*. 100. 

Antbropogeography. G.Z. 13 (1007) : 50.5-,517. Soblilter. 

Ueber das Verhaltnis von Natiir und Mcnsch in dcr Anlliropogeogruphio. Von 
Otto Sohluter. 

Antbropogeography — Commerce Speck 

Handelsgowdiiclite dos Altcrtums. Von E. Speck :{ vols I Die onentaliechon 
Volker (pp. viii. and 602); IT. Die Griechen vni and 582). HI.. 1. Halfte 
Dio Karthager, u.s.w (pp. viii. and ,536); 111., 2. IlHifte. Die Kdmer (pp i\. and 
11.54). Leipzig : F. Brnndstetter, 1000 1906 Siz.* Hi x 6. IV/cc Ihlm 

Commercial. 

Tables showing the progress of merchant shipping in the United Kingdom and the 
principal maritime countries [to the year 1006) London, 1007 Size 13 x Hi, 

pp. 88. 

Commercial. Day 

A history of ( /ommen-e By Clive Day. New 5 ork & London Longioans & Co., 
1907. Hize8x.5Lpp xliv. an«l 626 Mapif. Price 7m Gd net Presented by the 
Publithers. [I’o be reviewed.] 

C ommer oial . Friedrich . 

Allcemeineund spcziclle Wirtschaftsgeographie. VnnDr Enist Friedrich. Zweite 
AuSage. Leipzig. G. J. Gdschon, 1907. Size 0 x 6, pp. 46S. Mo/im Price 6m. 

80 Pretented hy the Publiehern. 

The first oilition was reviewed in vol. 24, p. .581 The work has now been revised 
und extended. 

Commercial— Shipping. Almeida. 

Le c^ntenairc de la uavigainm k vapour et rKxposition Maritime de Bordeaux. 
Par P. Camena d’ Almeida, Bordeaux, 1907. Hizo lOJ x 7, pp. 36. 

Historical. Beasley. 

Directorlum ad faciendum passagium transmarinum. Edited by C. Raymond 
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Beazley. (Reprinted from the Atnertoan Hiatoriral Revieio^ vol. 18, No. 4, and vol. 13 
No. 1, July and October, 1907.) Size lOJ x 7, pp. 810-857 and 66-115. Pre* 
denied by the Editor. [Soo note at p. 342, ante.] 

Hiitorical-Ibn Jubayr. 

rho travels of Ibn Jubayr, edited from a manuBcript in the University Library of 
Leydon by William Wright. 2nd t'ditiou, rovisod by M. J. de Gooje. [Arabic 
text and notes only.] Leyden. K. .T Brill; London: Tnizao d: (>)., 1907. Hize 
30x0, pp. .^)3 and 308. Pn^aented by thei E. J IT Gibb Memorial Trnaiee*. 


BIOGEAFHY. 

B6ttego. B.S.Q. lialinna, iv. 3 (1907) . 107.^»-1()H8, Millosevioh. 

Cemmomorazione di Vittorio Ibdtego letta e Ranna i1 2r» Stdteinbre, 19()7 Dal 
Prof. Fdia Millosevich. Portrait and JVualratiou. 

B^ttego. nir.ColA^VMG): 175 190 jlori. 

L’oiKjni di Vittorio Bbttogo. Del Dott. Aiigiolo Mori, lllwiration 

Buchan. Symnna Met .Ifnp. 42 (1907) , 103-106 

Alexander Buchan. 1829-1907 

Dial. 

Porfirio Diaz nndhis work. By a soldier of the Old flnard Mexico, 1907. Size 
8 J X r»J, pp. 128 . Plan and Illuatraiiona. 


OEinSBAI. 

Eduoatlonal Mackinder. 

The doveloj)ment of geographical tenohing out of nalnrc. study. An address by H. 

•T Mackinder, London (L Philip (V Son, 1908. Size 9i x G|, pp. 16. Pre$ented 
by the Puhliahera. 

Geography — Text-book. Mill. 

The International Cicography. By seventy authors Kdited by Dr, Hugh Robert 
Mill. [4tb edit.] Lonclnfi : Macmillun k C5o., 1907. Size x 5J, pp. xx. and 
1088. Mapa. JlluHtratiom, Diagrnma, etc. Price 15s. Preaentfd by the PnhU^era. 
I'biB work bus again Ijeen revised and brought up to date for its issue by Msomillan 
k Co. 

Geography— Text-book Toung. 

A rational geogrnpliy. By Kmest Young I’art i. liOndon: G. Pbilip <fe Hon, 
1907. Size 7^ X 5. pp. xii. and 196 Shetch-mapn, llJu»tratumai and IHagruma. 
Price 1h. i\d Prenenied by the Publiaheia. [To be revirwod ] 

Portugueie Colonies. Negreiroi. 

A de Alniada Negreiroe. Los colonies portugaises. Ltudesdocumentairesipro- 
duits d’exportation. T*aris ; A. Challamel, [no# daOd, 1906J. Size 7^ X .5, pp 870. 
llluatrationa. P)eefnted by the Author 

Travel— Europe and Asia. Bariini. 

Prince Scipion Borgheso De Pekin k Paris. In moitic du monde vue d’um* auto- 
mobile cn Boixantc jours Relation de voyage par . . . I^ouis Barzini Paris: 
llacbctte ct C8c., 1908 1 19071 Size 10 x 7, pp. xvi and 448 Maps and Illuatra- 
iiona Price 12 fr. Preanded by the Pubhala ra. 


NEW HAPS. 

By BS A. REEVES, Map Curator^ R.G.S. 

EUROPE. 

Auittia-Hungary. Freytag. 

(L Freytag’s Verkehrskartc von Osterreicb-Ungarn mit den Balkanlandem. 
Scale 1:500,000 or 1 mob to 7-8 stat. miles. Vienna: G. Freytag & Berndt, 
1908. Price 2 kr. I'reee.nied by the Publiaher. 

England and Wales. Ordnance Survey. 

Sheets published by the Direotor-Genend of the Ordnance Survey, Southampton, 
from January 1 to 81, 1908. 

2 miles to 1 inch 

Large-sheet series, printed in colours, folded in cover or flat in eheeta, 17, 19. 
PriSey on paper, 1«. 6d. ; mounted on /f'nen, 2fi. ; mounted in aectiona, 2<i. Gd. each. 
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• 1 inoh (third edition) : — 

In outline, 124, (27.5 imd 291), 276, 277, 278, (2.91 und 27^). U. aaaA (engrayed). 
6-ineh — County Maps 

Carmarthanihire (First Bevision), 36 a.w., 37 s.w., 44 n.w., .51 n.w., n.j, 52 (n.w 
and B.W.), 55 s.w., 5S n k, Cornwall (First Bevisjon), 10 8.I., (J3a s.e,, 18 jr.w. 
and N.I.), 18 B.B., (21a s.e. and 24 s.w.), 24 n.w., 25 n.w., n.e., s.k , 26 s.w., s.e., 
:U 6.B.. 32 N.W., .S;i 8.K , 31 R.W., SK., 40 S.W.. 46 N.W., 19 S.E, 51 B.E. Deronshlif 
(First Bevisiou), 117 s.w., 12.3 n.w. Kent (Second Revision), 57 N.w. Lancashire 
(First Bevislon of 1891 Survey). 108 s.e., 109 s.e., Ill n.e. Lincolnshire, 10 s.k. 
(16 N.E, and 17 N.w.), (16 s.e and 17 s w.), (17 N w. mid 16 \.b. ), (17 s.w and 16 
HB.), 18 N.E., 19 N.W., N.E., 24 N.E., 30 N.W. Norfolk (First Rcvihiou), .50 s.e. 
Fembrokeihire (First K(‘vision), 6 s.e., 18 n.w., 21 N.w.. n.e., h.w., 30 n w York- 
shire (First Revision of IK91 Survey), 247 s.k., 260 n w . ^ w ,261 n,w., s.w. Is. farh 

U-ineh — Ckmnty Maps 

Cornwall (First Revision), LXI. (7 and 8), 11, 12, 16; LXIl. 6, (9 and 13), 15; 
LXUI. 14; LXVII. 4; LXXI. 13; LXXVI. 2, 6, 10; LXXX. 1. Kent (Second 
Revision), XIV. 9,13; XXI. 2. 7,16; XXXIIT.4, 7, 8, 10, 1 1, 12. 16, 16 ; XXXIV. 

1; XLIV. 6, 10, 11. 15 ; LXUI. 7, 10, 1 1, 1,5, 16 ; LXTV. 5 , I.XXT. 8, 12. 3s. 
each. Laneaahire (First Revision of 1891 Survey), ('X 5, 6 Lie colnshire (First 
Revision), IV. 13, V (3 and 2), 7, 10, 12, 14, 1.5, 16. VI. .5, 6, 8, 9, 10, 11, 12, 
13, 14. 1.5, 16; Vn. 3. 4, 5, 6, 7, 8.9, 10, 11, 12, 13, 11, 15, 16. Vlll. 1. 2. 5, 6. 

9, 10, 11, 13, 14, 15; XIII. 1, 2, 3, 4. .3s. each. V. 13. Is. 6d Pembrokeshire 
(First Revision), V, 13; XIV. 4, (7 and 6), 8. 10, 11, 12, 15, 16; XX. 2 (4 and 8), 
6,(8 and 4), 9; XXXIII. 2, .3, 4, 6, 7, 8; XXXIV 1. 2, 5, 6, 9, 13, 14; XLIV. 

,3, 4, 7, 8. Yorkshire (First Revision of 1891 Siirvev), ('CXX, 5, 6. C^CXXI 3, 
6,7.10,11; CCXXXI. 2, COXXXII 8; CCXXXl II. 1 1, 15, 16 ; (’('XXXIV. 1, 

3, 4, .5, 6, 8, 9, 12, 14. 3m eurh. 

(E. Stanford f London Atfrni ) 

England and Wales. Geological Sarvey. 

4 miles to 1 inch — 

New series, printed in colours. Solid edition. SheetH 8, Flainlioron^Oi Head and 
Grimsby; 28, Bournemouth, Isle of Wight, Selsey Hill, i te I'lire 2m each. 

Drift edition Slieet (20 and 24), London, Dover, and HrighOm Vrice 24. 6ci, 
1-inch— Map 

New series, printed in colours ]»rjft edition. Slieets 3 is, riyrnouth and 
Liskeard; 353, Mevagissoy. Pi /re In rA. each 
6-inoh — Maps, un<;oloured : — 

Glamorgan, 20 s w., 29 n.w., 36 n.w,. n k , r w , 37 s w . n r , k w Monmouthshire, 
18 N.w., S.E, 22 NE, H.W., HE, 2:’. N w, N E., S AV , 27 N W . N E.. 32 N.E Price 
]g. 6d. each. 

{E. Stanford^ London Agent ) 

England — London. Stanford . 

A new map of Metropolitan railways, truiuways, nnd misccllatn onB improvementH, 
deposited at the London County '(’oiineil, Novcinbei 30, 1907. for Session 1908 
Scale 1 : 03,360 or 1 inch to 1 stat mile London Edward Stanford, 1908. 
J^ricCf 6d. 

Europe — Central. K Preussische Landesaufnahme 

I'opographisohe Sjiecialkarte von Mittol-Eiiropa. Hcraiisgcf^ehcn von dor karto- 
grapliiscnen Abtlioilung der K. I’reuHsischo Laiidesaufimlirne Scale 1 • 200,090 or 
1 inch to 3*1 stat. miles Sheets . 355, Biiisscl , 418, Woiins, 5(;8, f’reihnrg i. Br. 
Berlin : K. Preussiche Landesaiifnahrao, 1907, J'ricc 1 59m. each %heet. 

Europe — Central. E. Preussische Landesaufuahme. 

Uobcrsichtskartc* von Mittedenropa Ilcrunsgegehen von der Kariogr. Ahtcilung 
der Kgl. Preiiss. Landesanfnalime. Scale I : 309,900 or 1 inch to 1 7 stat. miles. 
Sheets: Aalborg, (irenaa, Hamburg; Kiel, l^eeuwardcn. Oldenburg. Berlin: 

K. Preussische LandcHaufnahme, 1907. Price 1..50m. each Hhrct. 

Germany. E. Preuss. Landesaufnahme. 

Karte des Deutachen Reiclies. Horausgegeben \on der Kartogr. Abtoilung der 
Kgl. Preuss. Landesaufnahme. Scale 1 : 100,000 or 1 inch to P6 stat. miles. 
Sheets: 346, Grlinberg ; 3(.5, Dubeu. Berlin: K ProuHsiHche Landesaufnahme, 
1907. Price, 1.50m. each /‘heri 
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m ^ a 1. ir ^ Horgei Qeograflike Opmtallng. 

n Kongori^t Norge. Scalo 1 : 100,000 or 1 inch to I'O Itat. 

mi1(j. 8h<^tB : K. U, Beiordalcn ; 8. 4, Bergefjorden ; W. 1, Nordkap; W. 7, 
rskuma ; 4 ^ Fl^kefjord; 0 B, Larvik. Oliristiania : Norgea Geograflako 
Opraoaling, 1907. TreterM by the Norwegian Oeographioal Tneiilute. 

NoTway—Finmark. . Horgei Oeograflake Opmaaling. 

Kart over Piomarkong Amt. Udgivet af Vorg(>a Goografiske Opmaaliotr, 1907 
Scale I : .'^00,000 or 1 inch to 7‘9 atat. tuiloB Clirigtiania : Norgt s GeogDtiske 
Cipmaaling, 1007. Presented by the Norwegian (b^ograpluoal histitute. 


ASIA. 


Asia Kinor 

Kart(‘ von Kleinasien Bearboitot von l>r 
1 innh to O'll gtat. mileg. Shoe! A. Ill , 
(Ernst Voliaen), [1908]. 


Kiapert. 

Rioliar.l Kloport. Scale 1 . 400,000 or 
/infai.iiiboli . Berlin. Biotrich lOMmer 


Tlu* pnblioation of this bUooI coiupletcH Dr. It. Kiepert’H large and iin]>ortant mop 
of Asia Minor, the firat Hooet of winch niipearetl in 1902 Since no eurvey of tbo region 
on a gystomuMo basis exists, the materials for the eonstniction of the map consibt clnefly 
of route traverses ar d sketohos of varying merit, afljiisti d hero and thcie to poHitions 
which have been determined ast run urn i evilly with miip' or loss accuracy. Adinirnlty 
charts serve for thi* dalineation of llu‘ ooast-liue, and uccasionally a fairly accurate 
survey, snob as that for the line of railway, furnishes reliable^ data for a limited urea ; 
but with these oxoeptions the cartographical material is rough and conflicting, and 
to construct anything like a salisfaet iry map on a large' scale at the present time 
is no ligiit undertaking. However, Br R Iviepert has iiad many advantages, not 
the least being that he is in [mssossion of the great mass of material colleotoil by 
ids father, the lab* Dr 11 IvieiKirt, tiom Ins own surveys and other sources, some* of 
wliieh wore published in his map of Asia Minor as long ago as 1841. Availing himself 
ol these and otlier sources of information, the author has been able to produce a most 
creditable maj), which, if not altogether eorroci m parts, contains most valuable 
information, and is far more complebi in detail than any other hitherto published. 
'I’he labour involved in the e-ompilation must linvi'bc'en enormous, and it is Imped that 


the sheets will be kejit up to date and e«»rreet('d iis fresh information is forthcoming 
and errors in plaei'-names ami topography are detected. The map is in ivNenty-four 
sheets, each measuring li) x 21 inches, and is well oxeonted Hills are shown by 
brown sbfluling JVirts mapped from material taker: liniuTmUisb and Greek juuhoritiea, 
and all ancient names, ate <iistinguished by tin st}b ot letb ri . 


India. 


.loppen. 


Historical atlns of India for tlie use of High Schools, Colleges, and Private 
Ktndents. By Charles Joppeii, s.j. London: Jmngmuns, Green, & 1907. 

Prii'e Jls. net IWenenb^d by the Publisher 

This usi'ful little atlas contains a series of twenty-six coloured maps of India, 
printed at the estiiblisliTBent of dustus Perthes, Gotha, which will enable a student 
lo follow the leading events connected with tho history of India from the earliest 
times, Sixteen pages of text, dealing with leading historical facts and data, are given 
rt tlie commencement of thi* atlas, which bhonld be studied in oonnoction wdth the 
maps. The atlas is intended for school and college students, and no attempt has been 
made to furnish a set of detailed maps for tho use of mature scholars. The following is 
•1 list of the maps . — 

Alexander’s Empire, 320 do.; India in the Second Century ad.; India m .S50 
' I' ; Tho Empire of tho White Huns in tho Beginning of the Sixth Century a.d. ; 
linlia in the Soventli Century ad , Imlia in 1022, India in 1230; India in BUS; 
liaha in 1398; India in 1^25 . India in IG05, India in 1790. To illustrate tho Early 
^Lliratta History; Mys ire, the OominioiiH of Chick Deo Raja Wadeyar, 170t. To 
illustrate the wars between tho English and French in the Carnatic India in 1751 ; 
Jl\<ler’s Dominions in 1780. 'I'o illustrate the four Mysore wars (1784) India in 1795; 
fu iia in 1805 ; India in 1823 ; India in 1848 . India in 1H5G. The Growth of British 
k>( II gal and Burma : Tho Indian Empire in 1907 a.d. 


AFBICA. 

^l^yssinia. Bieber. 

W est-Gallaland. Routon der Expedition v. Mylius-BioborCAdis Ababa-Dseiiirron), 

I' ►().'). Aufgenommen von Friedrich J. Bieber. Scale 1 : 2.50,000 or 1 inch to 3 '9 
Mint, miles. Petermanns Mitteilungen, Jahrgang J908, Tafeln 1. u. 2. Gotha: 
histus Perthes, 1908. Presented by the Publisher. 
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The route followed by the Mylius-Bieber expedition wm due louth from Adlfl 
Ababa for about 40 miles, thenoe west and soutn-west for about another 140 miles 
to Jiren and the Didessa river. The map is from a route survey by Herr F. J. Biebes, 
and aooompanies his aeoount of the expedition given in Pdmrmanm MUisilmugmi for 
January last. No attempt has been made to show latitudes and longitudes. 

Africa. Topographical Section, Oenoral Staft 

Map of Africa. Compiled in the Topographical Beotion, Gieneral Staff. Boale 
1 : 250,000 nr 1 inch to 8*9 stat. miles. (Provisional) Sheets : 17-D and J,£l A^h ; 
17-1 and part of C, Port Said ; 17-K and part of E, Rafah ; 17-L and part of F, 
Mt. Hor; 17-0, Suea; 17-P, Nakhl; 17-Q, Wadi Taba ; 17-B, AAaba. London: 
Topographical Section, General Staff, War Office, 1907. PrioB Is. 6d. each iheet, 
VreMented by the Director of Military Operationt^ 

Egypt. Survey Bepartment, Cairo. 

Topographical map of Fayum Province. Scale 1 : 10,000 or 6*3 inches to 1 stat 
mile. Sheets: 8.B 12-2,1.8-1,16-1,17-1. 8.w. 13-9, 14 1,14-13,15-1,17-1,17-2, 

17- 8, 17-4, 17-5. 17-0, 17-7, 17-9, 17-10, 17-11, 18-1, 18-2, 18-3, 18-4, 18-5, 18-(J, 

18- 9, 19-1, 19-2, 19-3, 19-4, 19-5, 19-9, 20-2, 20-9. Topographical map of 
Qaliubla Province. Scale 1 : 10,000 or 6*3 inches to 1 stat. mile. Sheets : 
N.B. 5-4, 6-4, 6 5, 6 G, 9-3. Cairo: Survey Department, 1907. Pretented by 
the Direotor-Qeneral, Survey Department^ Cairo, 

.Gold Coast. Ouggisberg. 

Map of the Gold Ooast. Published by the authority of Sir John Piokersgill R^ger, 
K.o.M.G., Governor, under the direction of Major F. G. Guggiaberg, R.B., f.b.g.b.. 
Director of Surveys, Gold Coast. Scale: 1 : 126,000 or 1 inch to 1*9 stat. mile. 
Sheets; 72 K. IV. Fumso; 72 Q. II. Prahsu (Praeo). Edinburgh and London: 
W. & A. K. Johnston, 1907. Prioe 2«. eneh eheet. Preeented by Major F, G, 
GuffgUhergt R.E., Director of Surveyi^^ Gold Coast. 

TransvaaL Geological Survey. 

Transvaal Geological Survey. Scale 1 ; 150,000 or 1 inch to 2*4 stat. miles. Sheet 
1, Pretoria. With Explanation. Pretoria : Govornmout Printing and Stationery 
Office, 1907. J* resented hy the Director^ Geological Burney of the Transvaal. 

This is tiio Are! sheet of the Oeologicfil Survey of the U’ransvaal, and includes an 
area of about 2200 wjuare miles around Pretoria The geological work was done 
between th(* years 1903 to 1906 by Messrs. H. Kynaston, E. T. Mellor, and A. L. 
Hall, supplemented by ihat of Mr. K. A. Bteart in tlie immediate neighbourhood of 
J'rotoria. 'Mu* sheet is well print'd in colours, and is aoeompanied by a descriptive 
pamphlet by Mr. IL Kynaston, b.a., f.g.s., the director of the survey. 

AMSBICA. 

Chile. Ofioina de Limites, Santiago. 

Comision Chilena de Limites. Boale 1 : 250,000 or 1 inch to .8*9 stat. miles. 
Sheets: Antofagasta; Ataoama. Santiago: (Moina de Limites, [1907J. Presented 
hy the OJicina de Limites, Santiago 

The topographical sheets include the Andine boundary region between 22*^ and 28° B. 
and 25° and 2G° S. Those showing the lines of traverse and triaugulation include the 
same latitude, but in longitude extend from 66°20' to 67°r)0' W. and 66°50' to 69°10' W. 

Mexico. Beoretaria de Oomunioaoiones y Obras Pnblioas. 

Carta de Ferrocarrilee do los Estados Unidos Mexioanos. Scale 1 : 2,000,000 or 
1 inch to 31*5 stat. miles. 2 sheets. Mexico; Beoretaria do Oomunioaoiones y 
Obras Publicas, L1907J. 

A blue print of an official map by the Secretary of Communications and Publio 
Works of iJexico, showing railways up to date Principal towns are given, but no hill 
work, BO that, although somewhat rough in execution, the map is &iriy clear. 

GENERAL. 

World. Hamsworth. 

Harmsworth Atlas and Gazetteer. Parts 33 & 34. London: The Amalgamated 
Press, Limited, [1908]. Prioe Id. each part. 

These parts contain the following maps: — Part 38: Nos. 111-112, Persia and the 
Afghan Frontier; 151-152, Rhodesia and British Oentral Africa; 175-176, Oentral 
United States. — Part ,84 Nos. 137-188, French North Africa and Moroooo; 17^-178, 
Western United States; 189-190, South America, North-West. 
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World. FMlip. 

Philip's soriei of Imporial Maps: Tho World, showiDg physioal features. The 
Polar Kegions. I.ondon : George Philip & Son, [1907]. Frioe 2i. (id. each. 

These are two well-executed sheets of maps, printed in colours. They ore included 
in the last edition of Philip's In^erial Atlas, but are also published separatel.T at *2«. 6d. 
each, unmounted. The Polar Aegions have been well brought up to date, and show 
the latest discoveries. They indicate by didereut cf)lourB, sea open all the year, 
extreme limit of drift-ioo, and tundras, The other maps, showing physical phenomena, 
are also deserving of praise. 

World. St. Martin and Schrader. 

Atlas Universol do G^graphie oonstruit d'apr^ los souroos onginales et les 
documents les plus r^oents, cartes, voyages, memoirs, travanx geodosiquos, etc., 
aveo uii texto analytiquo. Ouvrage communce, par M. Vivien do ISaint-Martln et 
continue par Fr. Schrader. Sheet No. 71, Ktats-Unis d’Amerique, Nord-Kst. 
Paris : Hachette et Cio., 1908. Presented by ths Publi^fter. 

The first issued of a four-sheot map of the United States on the scale of 1 : 5,000,000, 
which will be published in this atlis. The latest materials appc4tr to have Ixjeu used 
in the compilation, which are mentioned in an accompanying sheet of text. Owing to 
the heavy and dark style in which the mountains an' {inn ted, the names in places can 
only be read with difficulty. i 


OEABTiL 


Admiralty Oharts. Hydrographic Department, Admiralty. 

Charts and Plaus published by the TTydrographio Department, Admiralty, during 
December, 1907. PreBerUed by the Hydrographer^ Admiralty. 

New Charta 


' No. Inobet. 
1202 m = G-8 

956 m == 0*85 

3686 m s P9 

2786 m as 3-0 

2787 m = 8 0 
2426 m = 8-0 


Scotland, west coast: — Lochs Dinbaig, Grisbornisli, and Snizort 
Deg. 4«. 

Norway : Inner fiords between Riivdc and Moldo, including 
Vohlen, Stor, and Itomsdals fiords. Plans . -Nes, SbdIm), 
Merok. 2«. 

North Amorioa, east coast, Gulf of St. Lawrence : — llestigoueho 
river. 2«. * 

North Amorica, oast coast, River St. Lawnmoo above Quebec: — 
North of Lanomie to ile Doucliar<l. 

North America, east coast, River St. Lawrence above Quebec:-— 
lie Bouchard to Doucbervillo. 3h. ^ 

British Columbia : — Port Simpson and adjacent anchorages. 8s. 


Hew Flans and Plans added. 

oi lA / ® l^altio entrance, The Kattegat, Plane added Skagen harbour, 
* \l 1*5/ Ostorby harbour. 3s. 

2732 m = 2 9 Eastern archipelago, plans of anchorages in Dali I.ombok, etc. 

Plan addeu:— St. Nicholas, Banjuwedan, and Pogamotuu 
bays. 2«. 

991 m = 2 0 Japan, auchorages on the coast of Yezo island. Plan added : — 

Omu road, 2«. 

I PO) Mariana or Ladrone islands. New Plan : — Taniipag liaibour. 
} , Plaus added:— Maug islands, Assongsong island, Saiigan 
1*4) island. 3«. 


Oharts Oanoelled. 


No. 


Csucclled by 


1202 Scotland, west const:— 
lioeh Snizort. 

2805 Norway, sheet III. : — 
Plans of Sssbo and Merok on 
this sheet. 

2806 Norway, sheet IV. 
Plan of Nes on this sheet. 

1715 Qnlf of St. Lawrence, 
Ohaleur bay : — Plan of Dnl- 
housie harbour on this sheet. 


I New chart 

Loobs Diubaig, Grisbornish and Snizort 
I Beg 

I New chart. 

Inner fiords between Rdvdo and Molde, 
including Voldeii, Stor and Roinsdals 
fiords. I’lans : — Nes, S»bo, Merok 

I New chart. 

Restlgouohe river 


No. 

1202 


955 


8686 
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No. Cancelled by No, 

2785 River St. Lawrence 
Lanoraie towards Coutro- 
ooenr. 

2786 River St. Lawrence 
Oontreooeur to Repentigny. 

2787 River St. Lawrence : — 

Repen ti guy to Long point. 

2426 British Columbia: Port 
Simpson and adjacent an- 
chorages. 

I Charts that have received Important Corrections. 

No. 1787, Ireland : — Wexford to Wicklow. 1772, Ireland, octet coast : — Approaches 
to Wexford harbour. 80H8, Norway; — Biurnsuud to Kristi nnsu rid. 11)71, Nor- 
way Approaches to 'JVondlijem, western sheet. 28(JH, (Tormany, north ooast : — 
Jershoft ti Kixhdft. 150, France: — Port and roadstead of Marseille. 1227, 
United States, oast ooast : — Boston bay and approaches. 2482, United States, east 
coast: — Fletolier’s neck to Cape Cod. 1 5 KJ, United States, east ooast: — Boston 
harbour. 1097, Gulf of Mexico .— Caye Biscay ne to lower Mataoumbe bay. 8279, 
China, south coast :—l long Kong waters oast. 1002, China, north-east ooust ; — 
Approaches to the Yang-tse Kiang. 2921, Australia, oast coast : — Cape Grafton 
to Hope islands. 478, Friendly islands : — Lifuka island, anchorage and 
approaches. 

(J. D. FoUer, Agent.) 

Indian Ocean and Bad Sea. Xeteorologioal Office. 

Monthly meteorologioal charts of the Indian Ocean north of 15^ B. lat. and Bed 
Sea, February, 1908. London : Meteorological Office, 1908. Price 6d. each. iVe- 
eented hy the Meteorologioal Ogloe. 

Berth Atlantic and Kediterranean. Meteorological Office. 

Monthly meteorolodcal charts of the North Atlantic and Mediterranean, February, 
1908. London : Meteorological Office, 1908. Price M. each. Preemded by the 
Meteorologioal Office. 

Borth Atlantic. TT.8. Hydrographic Office. 

Pilot chart of the North Atlantic Ocean, January and F< b) uar>, 190S. Washing- 
ton ; U.S, Hydrographic Office, 1908. PreeenUd by the U.S. Hyilrographic Office, 
Borth FSoific. U.S. Hydrographic Office. 

Pilot chart of the North Pacific Ocean, February, 1908. Washington . U.B. Hydro- 
graphic Office, 1908. Prenenied by Hie U.8. Hydrographic (ffice. 

Norway. Norges Oeografiske Opmaaling. 

Kystkurtor: (*rneralkart Al, Skagerrak, Scale 1 : 850,000 or I inch to b't) stivt, 
miles, Specialkarter. Scale 1 : 50,000 or 1'8 inch to I stat. mdc. B 40', J)eii 
Norske Kyst fra Froya til GjeHin^'en ; B .5.5, Den Norskc' Kysl liu llbdb til Btott 
Christiania. Norgos Geograliske Opmaaling, 1907. PttBenVd by the Norwegian 
Geographical Inetdute. 


I New chart. 

North of Lanoraie to ilo Bouchard 


2786 


fNow chart. 

\ lie Bouchard to Bouoherville .... 2787 

Now chart. 

Port Simpson and adjacent anohorogos . 2420 


PHOTOeBAPHS. 

British Ouiana. Andorsou. 

Photograph of thoKaieteur fall, Potiiro nver, F.ssequilK), Bniihli Guiaua, taken by 
C. WilgreSB Anderson, Ksq. VreBcnted by C Wilgren'^ Andernon, E*q. 

An uxcollont enlargement ol this remarkable falhmi-usuiing 12 inches x 14^ inches. 

Himalayai. — 

Photograph of the Ilimalayas from Kanikbot Oietitnlml by hiout. F. IF. Pariah, 
60 th Ptifiea. 

— It would g^atly add to the value of the collection of Photo- 
graphs which has been establiBhed in the Map Hoorn, if all the Fellows 
of the Sooiety who have taken photographs during their travels, would 
forward oopies of them to the Map Curator, by whom they will be 
aokuowledged. Should the donor have purchased the photography it 
will be naeftil for reference if the name of the photographer and his 
addreee ere given. 
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A MOUNTAINEERING EXPEDITION TO THE HIMALAYA OF 

GARHWAL/ 

By T. O. LONQSTAFF, M D. 

It is probably from the snowy ranges of Garhwal that the words 
Himaleh and Himalaya take their origin, for it is this region which is 
Gonneoted with the most ancient traditions of the Indo- Aryan race. 
From the earliest annals of Hinduism we learn that those mountains 
have been regarded as of the greatest sanctity, and even at the present 
time more merit is to be obtained by the long and toilsome journey into 
the heart of this “ Xbode of Snow ” than to any other of the thousands 
of places of pilgrimage scattered through the length and breadth of 
India, with the possible exception of the sacred sites just across the border 
in Hundes. According to the Mahabharata, it was at Bageswar, in the 
Eumaon foothills, that Siva was married to Parbati, the “ Mountain- 
bom daughter of ITimachal. From her its highest summit takes the 
name of Nanda Devi, while the triple peak of Trisul is the “ Trident " 
of Siva himself. In Buddha’s time it formed part of the great kingdom 
of Kosala, which was afterwards absorbed into Asoka’s empire, as is 
written on the “ Picture Stone ” at Kalsi in Lower Garhwal, the most 
perfect example extant of that emperor’s rook-cut edicts. The pious 
Hwen Tbsang records a visit to its shrines. A thousand years ago 
^ankarachariya suppressed Buddhism and restored the older Brah- 
luanioal religion, placing priests of his own Namburi clan from distant 
Malabar in Kedarnath and Badrinath. At the present day the Rawals 
of these two shrines are drawn from the same locality. Almo.st every 
natural feature of the country is connected with some event of ancient 


* Hoad at the Boyal Geopraphioal Society, January 27, 1908. Map, p. 472. 
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or mythioal times. Thus, apart from other reasons of geographical 
position, it is not surprising to find that the great peaks are known by 
distinctive and widely recognized names of ancient origin, a condition 
of things by no means universal in other mountain regions. This region, 
too, is far more “ alpine ” in character than the icy solitudes of the 
Karakoram and Baltistan, and contains a rich and interesting flora and 
fauna. 

The snowy ranges of British Garhwal, containing some forty trian- 
gulated peaks of over 20,000 feet, are roughly divisible into three 
groups. The first, representing an axis of elevation considerably to the 
south of the present water-parting, centres round the twin peaks 
of Nanda Devi, 2o,660 and 24,379 feet — strictly speaking, the highest 
mountain within the British Empire. This group is most complicated 
and irregular in structure, but may be briefly described as being bounded 
on the west and north-west by the valleys of Alaknanda and Dhaoli 
rivers; on the north by the valley of the Girthi and the Milam peaks ; 
on the oast by the Milam valley ; and on the south by the Pindar. Thus 
it will be seen that considerable portions of the eastern and southern 
slopes lie in Kumaon. The second group, a prolongation of the same 
axis of elevation, fills the angle formed by the valleys of the Alaknanda 
and the Dhaoli. Its highest peak, Kamet, 25,4,50 feet, is situated a mile 
to the south of the Tibetan frontier, in which country its northern 
slopes lie, the main axis of elevation thus articulating with the present 
water-parting, though it must not be forgotten that the streams rising 
from the Tibetan slopes flow into the Sutlej, and thus eventually reach 
India. In that corner of British territory to the east of the Kamet 
group, and to the north of the Nanda Devi group, lies a lofty but far less 
snowy area, whose physical and geological character approximates to 
that of the adjacent portions of Hundes. The third group really belongs 
to Tehri-Garhwal, and centres in the peaks around Gangotri ; but the 
glaciers of its eastern slopes discharge their waters into the valley of the 
Alaknanda. The latter have never, as far as I can ascertain, been 
examined by Europeans, though the glaciers of Gangotri are fairly well 
known. 

These steep-sided river valleys BUj>ply a numl>or of natural routes by 
means of which it is relatively easy to penetrate into and beyond the 
barrier of the snows, and thus Garhwal has for many years been annually 
visited by British sportsmen, in addition to the thousands of natives 
from every part of India who have for generations performed the sacred 
pilgrimage, and to the Bhotias who trade over into the Til>etan territory 
of Hundes. Yet such is the inaccessibility of some of the lateral gorges, 
that in many places the glacier regions still remain untouched. The 
sportsman has no object in climbing above the snow-line, and it is only 
in very exceptional oases that the native can be induced to do so. Thus 
when they came to the snow-line, the ofiSoers of the Survey of India had 
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a problem of the greatest difficulty before them, whioh was further 
complicated by climatic conditions limiting their season to a few 
months at the outside. I have nothing but admiration fc/ their work, 
and especially for that of Mr. E. C. Ryall, Aseistant-Superintendent 
G.T.S., who carried out the Kumaon-Garhwal survey during the 
years 1874 to 1877. It is not surprising that there are errors in the 
delineation of the glacier regions, but it is surprising that men who had 
no training in what mountaineers call snow-craft should have gone 
where they have gone, and made such good maps of those parts of 
the country to whioh neither they nor the natives could gain personal 
access. And it is evident that they did not shirk difficulties, for it is 
casually mentioned in the Survey Report for 1874-75 that Mr. I. S. 
Pocock reached a height of 22,040 feet from the Mana valley, though 
there is no record of the actual spot reached. 

In the first half pf last century IVaill and the Straoheys penetrated 
well above the snow-line. In the fifties the Sohlagintweits visited the 
Milam glaciers and the Kamet group, where they reached a height of 
22,250 feet on the Tibetan side. For many years Colonel E. Smjth, 
who selected Nain Sing and Kishen Sing for the Tibetan survey, made 
very high excursions in the course of his annual shooting trips. In 
1883 Graham made the first pu: jly mountaineering expedition amongst 
these snows, reaching heights of over 22,000 feet in the Nanda Devi 
group, and being the first to penetrate far into the mysterious valley of 
the Rishi Ganga. This expedition still constitutes the most successful 
ever recorded in the annals of Himalayan mountaineering, but its occur- 
rence just a quarter of a century before public judgment in India was 
ripe for its appreciation, and Graham’s own lamentable carelesBuess in 
writing the extremely condensed accounts* of his experiences, have 
combined to give an excuse for doubting the accuracy of his statements 
which has been seized upon by critics sometimes too much interested to 
be wholly impartial. As a rule the latter have passed over his first visit 
to Sikhim and his visit to Garhwal, confining themselves to disputing 
the ascent of Kabru during his second visit to Sikhim. But for the 
reputation of the Alpine Club — to whioh, be it noted, Graham never 
belonged— it is pleasant to record that he never lacked partisans amongst 
the most eminent and experienced of its members. 

I first visited those mountains on my return journey from Tibet in 
1005, details of whioh have already appeared in the Qeogra^hical] and 
Al'p%ne\ Journals* Last summer Major tho Hon. 0. G. Bruoe, 5th 
Gurkha Rifles, Mr. A. L. Mumm, and myself, hoped to celebrate the 
dubilee of the Alpine Club by attempting the ascent of Everest, or at 


* Proe. B.O.S.f Now Series, vol. 6 ; Alpine Journal ^ vol. IS : Qood Wordi, 1885. 
t Oeographioal Journal, vol. 29, pp. 201-211. 

X Alpine Journal, vol. 88, pp. 202-228. 
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least the exploration of its nnknown glaoiers. In this soheme we 
reoeived the most generous and cordial support from the President and 
Oonnoil of this Society. When we were peremptorily forbidden to enter 
Tibet by the Home Government, I was able to persuade my friends to 
join me in an expedition to Garhwal, the chief object of which would 
neoessarily be mountain climbing rather than geographical exploration. 
This must be my excuse for the smallnoss of the geographical' results 
which I am able to place before you. Nowadays there is only room for 
the specialist in the various branches of geographical investigation. 
The only specialty to which we can lay claim is snow^craft. 

Besides ourselves, the party consisted of the gpiides, Alexis and Henri 
Brooherel, of Courmayeur, who had accompanied me on my previous 
expedition, and Moritz Inderbinen, of Zermatt, who had been Mumm’s 
companion for over twenty years, and with him and Freshfield made a 
recent attempt on Buwenzori. Owing to the great kindness of Colonel 
A. H. G. Eemball, of the 5th Gurkha Rifles, Brace was able to bring 
from this regiment Snbhadar Earbir Burathoki, Havildar Damar Sing 
Rana, and seven riflemen, mostly Magars and Gunings. Damar Sing 
was a trained plane-tabler, had charge of the stores, and kept the 
acoounts. Earbir counted as a guide, for he had climbed a good deal 
with Bruce in Eashmir and the Earakoram, and also with Sir Martin 
Conway in the Alps. The others, though accustomed to run about quite 
regardless of the accepted laws of gravity, were as yet ignorant of the 
higher mysteries of mountaineering. But to men trained in such a 
regiment this was of no consequence. They never failed us, they 
never complained, and they never lost their cheerfulness. Without 
them we could have done very little. They were superior to the best 
Garhwalis I have met, and eveu to the Bhotias, so I need hardly add 
that they bore no resemblance whatever to the Eumaoni or the down- 
country native. 

Bruce also brought a single servant as cook, and undertook the entire 
organization of the commissariat and Gurkhas* outfit, while Mumm and 
1 were still in England. We joined him with the guides at Almora on 
April 24 and got away on the 26th, crossing the Pindar river beyond 
Gwaldam on the 28th, after a 50-mile march through the Eumaon foot- 
hiUs. 

We ‘pushed on rapidly across the three intervening ranges of the 
middle .bills, the zone of the pine, the oak, the rhododendron, and the 
fir. Snow was still lying on the ground in the upper forests, which are 
very beautiful, and from which most exquisite views of the high peaks 
to the east and north are obtained. Our route lay by Wan and Eanol to 
Ramni, where we picked up the stores which Bruce had sent on in charge 
of Earbir ; then down to the Bireh Ganga and up the other side to 
Kaliaghat (Pana), passing above the remains of the Ghona lake feroked 
by the great landslip of 1803 ; and so over the Kuari pass, 12,400 feet, to 
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Tapoban on the Dhaoli, whioh* we reached on May 6, haying oovered 
another 60 milee. From the Kuari pass, still deep in snow» we saw the 
wonderful panorama of peaks stretching from beyond Badrinath right 
round to Dunagiri, and, thanks to the weather and an early start, we 
obtained some excellent photographs. On this occasion we re<^uired 
one hundred and fifty coolies to carry our baggage and the six monthb’ 
supplies for the whole party which we were taking with us. Had it not 
been for the assistance of Mr. V. Stowell, I.O.8., the Deputy Commissioner 
for Garhwal, and to Bruce’s forethought, we might have lost many 
valuable days on this part of our journey. 

Our first objective was the Eishi valley, by means of which we hoped 
to find a practicable route for the attack of Trisul, 23,406 feet, the second 
highest peak of the Nanda Devi group, my visit in 1905 having shown 
that there was no practicable route on the south or west. This valley, 
though well wooded, and some 20 miles in length by 16 in breadth at 
its broadest, has never been permanently inhabited, but receives an 
annual two months’ visit from the Tolma shepherds. The Eishi Ganga 
bursts into the Dhaoli at the hamlet of Eini, 6000 feet, but so narrow 
and precipitous is the gorge that Graham’s party was the only one 
whioh had penetrated far up it. Mr. E. C. Eyall, in his report on 
work of the assistant-surveyor who entered it in 1874, dwells on the 
** great exposure and privations in the Eishi Ganga valley, the survey 
of whioh is perhaps the most formidable undertaking in the whole 
range of the Himalayas yet accomplished.” 

The name Eishi ” applies firstly to the seven “ mindborn ” sons of 
Brahma, now represented bj the seven stars of the Great Bear, and to 
whom the Vedio hymns were revealed ; secondly, it comes to mean an 
inspired solitary sage, or hermit, as near as 1 can translate it, and it is 
easy to understand that the mystery with which this valley is surrounded 
and the awe with whioh it is regarded led to a belief in the existence 
of such supernatural beings within its inaccessible recesses, and to the 
bestowal of the name. I had Hoped to try the route by the valley for 
myself, but the river was swollen with the melting snows, and the 
local people declared that it was impossible for laden coolies to get 
along it. There is, however, a back door into the upper part of this 
valley, known to the Tolma shepherds, by which it has l)een entered 
by a single surveyor, a few native shikarris, and by three or four 
determined sportsmen, none, however, having got nearly as far as 
Graham with the exception of Mr. A. P, Davis, from whom I was able 
to get some idea of the topography. From Tapoban our heavy oamp 
and stores were sent on to Surai Thota (surai = Cuj)re8iU8 torulosa^ 
(7290 feet),* with some of the Gurkhas, to wait — as it turned out — until 
June 19. After spending several days on the slopes above the hamlet 
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of Lata, and reconnoitring the cliffs along which our route must lie, we 
regretfully came to the conclusion that, owing to the depth of the snow, 
it was at present impossible to take coolies across with the necessary 
three weeks’ supplies, so we decided to pass on for the present up 
the Dhaoli and Dunagiri valleys to the Bagini glacier beyond the 
village of Dunagiri, and to the north-east of the peak of that name, 
our main dep6t still remaining at Surai Thota. On May 15 Bruce 
established our temporary base camp (12,850 feet) at the foot of 
the Bagini glacier, on a level with the last rhododendton and birch 
trees. Aco ^rding to the G.T.S. (? 1874), the Bagini glacier must have 
receded about half a mile ; it now terminates at about 13,700 feet. The 
Dunagiri glacier of the G.T.S., flowing down from the north, does not 
now join it, but ends above a steep slope covered with moraine stuff 
close to the spot marked 14,2376 on the G.T.S. J started Damar Sing 
with the plane-tabling, and wo reconnoitred the upper part of the 
glacier basin together. As we had hoped, there seemed to be a 
strong probability that a mountaineering party could force their way 
into the Eishi valley, over the ridge between the G.T.S. peaks Aj,, 
22.516 feet, and Dunagiri, 23,184 feet, and get out lower down. We 
also hoped to learn something of the route to Trisul, for this was really 
unexplored country ; so we decided on this course instead of trying a 
])eak, of which there is a considerable choice hereabouts. 

On May 20 the six EuToj)oans, with Karbir, Kulbahadur, Buddhiohand, 
and Dhan Lai, started uj) the Bagini glacier, taking eight coolies to 
carry loads. We cam])ed (15,600 feet) on the right lateral moraine, 
sending the coolies back at once. Next morning (May 21) we pushed 
on up the Bagini glacier, and then turning almost due south, at our first 
plane-table station (16,140 feet), we continued along the main course 
of the glacier which, flowing from the direction of Dunagiri Parbat, 
sweeps round towards the north under the two peaks of Aji, 22,735 feet 
and 22,516 feet, locally known as Kalanka and Changabang respectively. 
The latter is the peak ascended by Giwham in 1 883, and named by him 
“Mount Monal.” It is worth recording here that the bestowal of this 
name, after the monal pheasants that he saw “ on its slopes,” has been 
urged as a proof of Graham’s un veracity. But ho v can any one imagine 
that he meant he saw them on the summit, or even above the snow-line? 
In his more detailed papers in Qood Words, he explicitly states that he 
saw them between his camp on the banks of the Eishi and his final 
bivouac — a locality in which they abounded at the time of our visit. 
Changabang is the most superbly beautiful mountain I have over seen, 
its north-west face, a sheer precipice of over 5000 feet, being com- 
posed of white granite with a pale pinkish tinge, so that it is at first 
mistaken for snow lying on the cliffs at an absolutely impossible 
angle. 

All who were bound for the pass were heavily loaded, as we had 
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to carry Primus stoves, petroleum, oooking-pots, tents, sleeping-bags, 
instruments, rifles and ammunition, a large supply of ropes, and pro- 
visions sufficient to last our party of eight for ten days. For, having 
got into the Bishi valley, we intended to get out of it some time. In 
the interval we must be self-supporting. The sun was so oppressive 
that after tramping over the snow for five hours we stopped, at 1 1 a.m., 
under the shade of some huge blocks which formed part of an irregular 
medial moraine (18,300 feet). Instead of making for the pass directly 
under Changabang, we had now decided to go right up to the head of 
this arm of the glacier, more directly under the great easterly spur of 
Dunagiri. Mumm was not going to cross the pass with us, and re- 
turned to the camp above Dunagiri with Inderbinen and Damar Sing, 
leaving us a parly of four Europeans and four Gurkhas. He rejoined 
UH later at Surai Thota. 

On May 22 we started at 4.30 a.m., but Hruoo and 1 had very 
soon to stop with cold feet, and it was probably at this time that 
Karbir got his frost-bite. We had to ro ])0 over the last slopes, and 
the guides cut many steps. Our loads seemed to grow inordinately 
heavy, but at 10 a.m. we stood on the crest of the pass. Its height 
comes out at 20,100 feet, and the name Bagini pass would most 
naturally belong to it. 

From the pass we looked down to a vast firn, shut in by snow-clad 
peaks, whUe 3000 feet above us on the west towered the icy crest of 
Dunagiri, But the descent of the south side looked so bad that we had 
to sot about it at once. The Brocherels had brought a good supply of 
iron pitons from Oourraayeur, and, by means of fixing these into cracks 
in the rooks and doubling ropes round them, we were able to lower our- 
selves and the loads down the snow-draped cliffs below ns. It really 
was a difficult bit of mountaineering, the descent of about 1000 feet 
occupying over five hours, and the two Brocherels were quite in their 
element. This was a very fine performance on the part of the Gurkhas, 
and a striking testimony both to their inherently resolute character and 
to the excellence of their military training. Remember that they wore 
called upon to perform a feat which was quite beyond the powers of 
any of the local men. As an instance of the value of local native 
evidence, I may mention that Mr. J. S. Ward, of the Bifie Brigade, told 
me that less than three months later our route was pointed out to him 
as lying over tlie spurs to the wf$t of Dunagiri, along a shepherd s 
summer track. Wo had disappeared from the neighbourhood of their 
village and reappeared eight days later at Surai Thota. Obviously, 
then, we went by the only route they knew of I 

W© were very glad to camp about 4 p.m. on the snow-field directly 
at the south foot of the pass (18,800 foot). After a painfully cold night 
we got off at 6 a.m. on May 23, and proceeded down a huge snow- 
covered glacier in a south-easterly direction, with the twin peaks of 
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Nanda Devi sbowiDg over the ridge straight ahead of us, and then, 
turning a sharp corner in a south-westerly direction, leaving the 
magnihcent cone of Changabang behind us. In six hours we reached 
the end of the glacier for which the name Rhamani or Arhamani was 
afterwards given ua by a ahikarri whom we took to the foot of the 
Trisuli Nala, from the Blo|>eB of which it is visible. He said that 
neither he nor any one else had ever been there, though Graham must 
have touched it, and 1 don’t know that there is any authority for the 
name. We bad fondly ho}>ed to find ourselves on the groat glaciers at 
the foot of Nanda Devi itself, but the G.T.S. is naturally very in- 
accurate here. The glacier ended in a steep tongue covered with a 
horribly unstable litter of moraine stuff. 

We next came to an extraordinary gorge out out by the glacier 
stream, which was often quite invisible, though very audible, under 
thick beds of hard snow. In one ]>laoe we had to lower our loads on the 
ro[>e, and follow ourselves in a similar manner. After food and a short 
rest, we broke out of the gorge to the right, olimbed uj) the steep slopes 
on the west, and down again to the first patch of biroh trees, where we 
oami>ed at 6 ]).m. (13,100 feet) amongst enormous boulders, which still 
held some snowdrifts from which we could get water. To the east 
towered the cliffs of Nanda Devi, too steep to hold the snow. South 
was the entrance to the Trisuli Nala, though the peak itself was 
invisible. Directly at our feet, more than 1000 feet below, lay the 
junction of the Rhamani and Rishi torrents. 

We started late on May 24, after a most refreshing night, and skirted 
high up along the slopes that fall in one continuous sweep from the 
peak marked “ Niti, No. 3, 17,050 feet” on the G.T.S., into the Rishi 
Ganga, here only 10,900 feet. There is thus a drop of over 6000 feet in 
a horizontal distance of 2 miles, while the slopes of the opposite south 
bank of the Rishi are very miich steeper. After only a couple of hours 
of this work we saw some hharhal {Oiris nahura) below us, and killed 
two, after an easy stalk. Much to the wrath of the guides, we decided 
to slay where we were and oat them, so we camped under an overhanging 
cliff, near a convenient supply of juniper bushes and snow. For May 26 

1 noted a “really terrific dry coasting along the slopes of Niti peak 
(No. 3, G.T.S.), at about 13,000 feet.” Wo were all well loaded, and 
the strata being the wrong way, we were constantly toiling up stoop 
slopes to avoid difficulties, only to find horrid cut-offs on the other side. 
This lasted from 7.30 a.m. to 5 p.m., by which time we had covered 

2 miles in a straight line, when, after a particularly heart-breaking 
ascent, we came upon a most unexpected sight. In a deep lateral nala 
far below us was a thick forest of till, straight pines surrounding a 
small grassy alp. For five days wo had had to rely on enow for drink- 
ing pnrpoBOH, and at only the two last camps had been able to get 
any wood, so this was a very welcome change. We afterwards found 
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that this was tho summer pasture, named Dibmgheta (11,780 feet from 
six observations), to which the Tolma shepherds annually briug their 
flocks. The alp is less than half a mile south-south-west of the spot 
marked 14,710b on the G.T.S. ; this is probably an error, though it 
appears to indicate the furthest point reached by the surveyor in this 
direction. 

On May 26 we started rather late — at 7,46 a.m,- -to make our way 
past the screen of bare clitfs, which, towering 2900 feet above us, com- 
pletely shut in the nala on the west. We kept at first to the left bank 
of the stream, and rapidly gained height by following tho crest of an old 
lateral moraine. Standing on this irrefutable witness of the former 
presence of glaciers, it was interesting to observe that this narrow 
and steep-sided glen was truly wedge-shaped in section, and now 
showed no signs of glacier activity, even on the exposed rook- faces 
opposite, other than the presence of the moraine itself. At the head 
of the glen, however, is a small hanging valley, the old glacier 
having doubtless here made a stand in the course of its retreat, and so 
inhibited the cutting-back action of the stream. Three weeks later, 
when tbar-shooting, I followed the glen with great difficulty right down 
to the Hishi Ganga, and, from what I saw, came to the conclusion that 
Dibrugheta itself may represent a terminal moraine, but that this 
ancient glacier had never descended below that spot, unless we argue 
that the torrent may have obliterated all traces of it. 

Crossing the torrent about li miles above Dibrugheta, we climbed 
up tho steep grassy slopes, still snow-covered, ana crossed the ridge at 
over 14,000 feet. Gentle snow-slopes led us on at 2 p.m. to three stone 
goat- pens half buried in snow. This wasDurashi (L3,230 feet from seven 
observations) ; it is close to the spot marked 12,f>60b on the G.T.S., so we 
knew we must be on the right track. The highest peak of the “ Curtain ” 
between Durashi and Dibrugheta was afterwards found to be 14,630 feet, 
and its lowest depression 14,100 feet. From this little peak, and from 
the top of a cliff’ a quarter of a mile to the west of our camp, we obtained 
most extraordinary views down a series of appalling precipices to the 
bed of Jtishi Ganga far below us. From Lata peak, 12,624 feet, G.T.S., 
on the other side of which we had encamped a fortnight earlier, the 
drop to the river must be nearly 6000, and this in a horizontal distance 
of only three-quarters of a mile. 

Wo still had to find the whereabouts of the goat track across the 
cliffs ahead of us, and when we loft camp next morning (May 27), at 
0.30 a.m. in cold wet mist and falling snow, we realized that wo were in 
for some interesting work. We started up the slopes to the north-west 
and tried tho cliffs in several places, but, owing to the mist, failed to hit 
off the route. However, after some good climbing, we found ourselves 
at 10 a.m. on the summit of a small peak (15,700 feet). We christened 
this Tolma peak, because we believed that if we went down the further 
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Bide we should reach the village of that name. It wfiis snowing and 
blowing, and the descent of the steep snow gullies below us called for 
great oare and all the usual precautions. Fortunately, the angle 
gradually eased off, and we were able to unrope and glissade down 
an old avalanche which took us right into the forest at the head of the 
Tolina glen. We then raced off down this densely wooded gorge, 
sometimes in the bed of the torrent itself, but more often creeping along 
the cliffs on its left bank, and so through Tolma village to our base 
catnj) at Surai Thota, thoroughly well satisfied with our eight days* 
expedition. 

Bruce had, most unfortunately, damaged his knee during our passage 
down the J^ishi valley, and it now became so painful that he was com- 
pelled to lie up. But the rains were approaching, and the assault on 
Trihul still to l>e made ; so with his generously given consent we decided 
to leave him at the base camp at Surai Thota, with his servant and foijir 
of the Gurkhas. On May 31, Muiuin and I sot off with the three guides, 
Karbir, Damar Sing, Kulbahadur, Dhan Lai, Buddhiohand, and also a 
young shikari, with twenty-throe coolies to carry in our sui)plie8 for 
three weeks. Wo mounted the steep track to Tolma village, and then 
turned straight upwards into the forest past some magnificent deodars, 
one of which measured 41 foot in circumference G feet above the 
ground. The woods were full of monal pheasants, and we found a nest 
with six eggs in it. Early in the afternoon we camped on a pretty little 
alp known as llyetui Kharak (11,500 feet). 

We were up at 5,30 on June 1, but could not got the coolies oft’ till 
7 a.m. Soon after the tree limit (12,000 to 12,500 feet) had l>eon 
passed, the guides commenced the arduous task of breaking a track 
through the snow for the coolies, who required the help of the rope to 
get round one particularly awkward corner. At 1 2,30 we reached the 
col (14,700 feet), and commenced the passage of the cliffs leading to 
Durashi. The guides had to out every step of the way, while we and 
the Gurkhas helped the coolies over the worst bits. The goat track 
should have been clear by now, but, as I have said, the season was a late 
one, and every ledge was covered by a steep slope of snow. Fortunately 
no one slipped, and soon after 3 p.m. we reached our old quarters at 
Durashi. Next day we crossed the “ Curtain ” ridge, dropped down 
2500 feet to the stream at its foot, and so reached Dibrugheta. 

On Juno 3 the coolies got off before 7 a.m., as we had told them that 
this would be their last march. Crossing over an intervening spur, we 
struck down diagonally over very bad ground, below the slopes wo had 
traversed on May 24 and 25, to the Kishi Ganga, making for a spot 
called Duti (10,900 foot). Here some huge boulders in tho bed of the 
torrent made it easy to construct a temporary bridge, which we crossed 
about noon. We were now on the south side of the Kishi Ganga, and 
the opening of the Trisuli Xala — as we named it — was only a very short 
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distanoe further up the stream. But there is, of course, uo sign of a 
track, and we had to climb up 1600 feet before we could turn east along 
the densely crowded thickets of rhododendron and birch which clothe 
the sides of the valley. • However, soon after 3 p.m. we found a fairly 
good camping-place in the bed of the Trisuli Nala itself, amongst a 
tangle of birch trees, and just on a level with the last of the pines. 
This oimp (11,600 feet) was to be our base for Trisul, so wo paid off all 
but throe of the coolies and sent them back to their homes, with instruc- 
tions to return in three weeks if they felt inclinod, but that we wore 
quite independent of their services This last statement, though true, 
was made merely to ensure their return. 

On June 4 Damar Sing climbed up the steep crags on the right bank 
of the stream with the plane-table, while I went u]> the opposite slopes 
to get a look up the nala. Very soon I saw a glacier with a series of 
moraines on its left bank, which came sweeping into our nala from the 
south-west almost at a right angle. Soon after gaining this, about noon, 
I saw throe hharhal crossing tlm ice, and shot a couple for food, which I 
think was allowable under the oircumstances, and considering that only 
one s])ortsman, Mr. A. V. Davis, had ever been here. Hia camping-place 
was pointed out to me by the shikari, who called it Betatoli, which 
name J therefore attach to the glacier. Tt heads from the north-eastern 
slopes of the G T.S. peak 20,842 feet, *1 \ miles north of Trisul. Its middle 
course is broken by a formidable ice-fall. Formerly the Trisuli glacier 
flowed into the Betatoli glacier from the south, and deflected the latter 
towards the north. Now that the Trisuli glacier h.is recoded, the Bota- 
toli has straiglitenod itself out, leaving a series of lateral moraines along 
its left hank. Further, it has completely blocked up the Trisuli Nala, 
impinging against the cliffs of its eastern wall, and presenting to the 
south an almost perpendicular face of ice several hundred feet high, in the 
hose of which the Trisuli torrent has carved out an ice-tunnel. The 
snout of the Betatoli descends just below the level of the birehes and 
rhododendrons to about 12,400 feet, and showed no signs of recent 
recession. 

It did not seem worth while to carry our base camp any higher, so 
we decided to leave Damar Sing in charge tt) carry on the plane-table 
survey, and to wait for Bruce with the shikari and the three coolies 
who had elected to remain with us. On June 6, 1 set off with Mumm, 
the three guides, Karbir, and the throe other Gurkhas ; we carried the 
lightest possible outfit— four Mummery tents weighing about 4 lbs. 
each, and eider-down sleeping-bags for the whole party. We followed 
the left bank of the stream straight up the Tiisuli Nala, and then took 
to the left lateral moraine of the Betatoli glacier. After following this 
till the ice became less steep and broken, we crossed the glacier at right 
angles, scrambled up the moraine on the right bank, and dropped down 
into an unexpected little hollow on the far side. Its floor consisted of 
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old moraine heaps thickly carpeted with ooarse grass and juniper scrub 
about 2 feet high. It was a pleasant and well-sheltered spot, obviously 
the last at which we could camp in any comfort, so, although it was only 
11 a.m., and our altitude only 13,100 feet, we decided to stay here. 
Amongst ourselves we always called it “ Juniper Camp.** 

After caching some tins and bharhal meat in a bed of snow, we 
started at 6 a.m. (June 6) up the moraine-covered slopes leading to the 
Trisuli glacier. Keeping well up the left bank of the Trisuli torrent, 
wo reached the snout of the glacier at about 14,000 feet at 8 a.m. It is 
at present rapidly receding. J noticed that the black gneiss cliffs on the 
opposite (right) side of the glacier were seamed with beautiful veins of 
white, which I took for quartz. As we went on, the left lateral moraine 
grew more and more distinct, and soon its crest offered us an excellent 
path. At hrst it led us due south, but soon we began to bend round 
slightly to the south-west. Straight ahead were Ao„, 22,490 feet, and 
A 29, 22 ,360 feet, and closing in our view up the glacier on the west were 
some high black cliffs festooned with icicles. Then we saw our moraine 
(left lateral) taking a sharp turn to the west, and, climbing up the 
mountain-side, disappear amongst snow and ice. At the same moment 
we saw the great gap between and the middle peak of Trisul. I 
had reconnoitred its dangerous southern side from the Kunimtoli 
(Garhwali-Kail) glacier in 1905, when I pointed out the mistake in the 
G.T.S. Three months later on 1 was again to find myself on the south 
side of the range, and to discover that the Sukoram glacier was also 
wrongly delineated. Yet 1 must admit that the mountain grouping is 
here so complex, and the access to these glaciers so difficult, that the 
only wonder is that we have any maps of them at all. 

We went on up to the last slope of the moraine that was free from 
snow and camped at 2.30 p.m., at a height of about 16,500 feet. This is 
the highest point at which 1 have seen any plants or grasses in this 
part of the Himalaya, though further north they extend very much 
higher. In front of us, as we looked towards the invisible summit 
of Trisul, was a magnificent ice-fall, and above that huge rolling wastes 
of desolate snow. Starting at 5.30 a.m. on June 7, we continued to 
mount in a westerly direction, having this ice-fall on our left hand, and 
a line of dark cliffs on our right. The slopes were steep at first, and 
our loads kept the pace down. On reaching the open snow-fields above, 
the sun became very trying, and I felt the exertion severely. About 
noon the slope steepened again, and a violent west wind began to blow, 
so at 2 p.m. we camped at an altitude which works out at 20,050 feet. 
The surface of the snow was whipped up and driven into and through 
our clothes apparently from every direction. We managed with great 
difficulty to persuade one of the Primus stoves to work, and Henri gave 
us all a hot drink. I turned in with Earbir, who watched over me like 
a nurse, although he was suffering considerable pain from the frost-bite 
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he had oontraoted on the Bagini glacier. We passed a cold nnoomfort- 
able nighty owing to the violent wind and the snow which was driven 
into the tents. Next morning, June 8, the gale was still raging. The 
tents, though only 3 to 4. feet high, could hardly be kept standing, and 
it was quite impossible to make a start. As Inderbinen was suffering 
from very severe headache, and the three Gurkhas were feeling the cold 
acutely, though without complaint, we decided to send them down 
to Juniper camp on the first sign of a lull, which came about noon. The 
rest of us stayed on in the hope that things might improve by the next 
morning. We could not stay outside the tents, so I passed the day in 
smoking and dragging out Karbir's reminisceiices of war. He has been 
in forty affairs, and is great on bullet- wounds. He takes a sensible view 
of war, and fights to hurt. I fear Mumm had a very dull time alone 
in his tent. We could not even melt snow to drink, though the guides 
tried for more than an hour. The seoond night seemed worse than 
the first, and a lot of snow had driven into the tents by morning, so we 
literally tore ourselves up by the roots and struggled down throtigh the 
bitter cold weather. We got out of the wind as soon as we neared the 
line of cliffs by the ioo-fall, and leaving some things at our old damping 
place, we trudged back along the moraine to Juniper oamp, which 
we reached at 2.30 p.m. 

On June 10 we enjoyed a well-earned rest and the comforts of a 
fire, and although it snowed from 1 to 6 p.m., we felt very luxurious. 
Fearing for Karbir’s frost-bitten foot, I tried to persuade him to give up 
the attempt, which we decided to renew on the morrow. But it was use- 
less, as Bruce had warned me it would be, so we made some hharal skin 
covers for his boots, which we hoped would help to keep out the cold. 
Mumm had severe indigestion all night, and was so unwell in the morn- 
ing that he decided to return to the oamp in the Trisuli Nala. It was 
extremely hard lines, for he had had all the hard work and discomfort so 
far, and he stood high altitudes so well that he could certainly have 
reached the summit with us. So, to my great regret, we parted on June 1 1 , 
with his most strict injunctions to get to the top somehow. I had with 
me Alexis and Henri Brooherel and Karbir. Dhan Lai and Buddhiohand 
came with us for the day to carry my load and lighten that of the 
guides. Leaving Juniper camp at 6.20 a.m., we reached our moraine 
camp of June 6-7 very quickly at 10.50. All the morning the weather 
looked very arctic, but the absence of sun probably accounted for our 
excellent pace on the way up the moraine. At about 15,000 feet we put 
lip several ram-ohickor (^Tetraogallus tihetanus^t and saw a couple of 
'^ery dark-coloured foxes. After much discussion with the guides, I 
hod come to the oonclusion that our best chance was to rush the peak 
from a lower oamp, and not to tempt the wind again on the exposed 
snow-slopes higher up. Snow began to fall at noon, and soon after- 
wards we sent the Gurkhas hack and pitched our two Mummery tents 
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at about 17,450 feet, under the shelter of the high olifis already men- 
tioned. We immediately set to work with the Primus stove, and after 
a long drink all round, we filled three large “ thermos *’ bottles with 
ooooa and weak tea. In this way we hoped to provide a breakfast 
drink and enough liquid for the asoent, without having to waste several 
hours over snow-melting the next morning. 

Snow continued to fall gently till the early hours. We tried to start 
(June 12) at 4 a.ni., but I could not face the cold, which attacked my feet 
and hands before I could get my frozen boots on, although I had kept 
the latter inside my sleeping-bag all night. However, we started at 
6.30 a.m., and as wo carried only the very lightest loads wo made very 
rapid progress. Wo reached our old upper camp (20,000 feet) by 10 a.m., 
where we remained half an hour to eat a small meal of raisins and plasmon 
biscuits, for wo had all fully realized that it was most unwise for us 
to try and negotiate a heavy meal at such an altitude. Seeing signs of 
crevasses ahead, wo put on the rope, Alexis leading, then Karbir, Henri, 
and myself. Then on we went up the snow-slopes, of continuous steep- 
ness but withal quite easy. My breathing was very rapid, and I felt 
very feeble, but I was securely tied on to the rope and could not escape. 
The tonrmmies of wind-driven snow, to which this slope of the mountain 
seems very liable, were at times almost paralyzing in their intensity, 
yet I am sure that we l)ore the cold better than we should have borne 
extreme heat. At noon wo found wo had reached 21,000 feet, and here 
Alexis had to take off the small snow-shoes, with which he had been 
breaking a track through the crust of now snow, as the slope steepened 
again. I should mention that our route lay south-west hy south all 
day after leaving the site of the upper camp. I began to doubt my 
capa^'ity for maintaining the pace much longer, but Alexis and Karbir 
seemed quite happy, and Henri offered to pull on my rope as much as J 
liked, BO I pocketed my pride and consented to this breach of the rules. 
Except for the briefest halts to recover my breath, we now rose rapidly and 
continuously, the slopes being at that particular angle of steepness which 
enables the climber to make height most rapidly, and all the peaks 
in sight sank below us, except Nanda Devi. As we neared the summit 
the bitter west wind again swooped down on us, rattling tho icicles on 
our beards and moustaches. At 4 p.m. we emerged on to a flat-topped 
dome of snow. This forms the apex of the huge triangular snow-field 
which is set at a steep angle upon the north-east face of the mountain, 
and along the western edge of which we had climl)od. Henri hailed it 
as the summit, and, driving his ice-axe into an incipient crack in the 
snow, planted the stick and square of canvas he had insisted on bringing 
up. But I was not yet satisfied, for just beyond us, across a dip in the 
ridge, was a most provoking cornice, which cut off the view to the 
south. Excitement made me lose all sense of fatigue, and I puslied on, 
the tail thus leading the head. Not knowing the size of the oomioe. 
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that is the extent of its overhang, I had to keep well down on the western 
slope. The snow was frozen hard, and the crampons I was wearing bit 
well; however, the rest of the party were not wearing these “adventi- 
tious aids” that day, and I was ordered to out steps. The distance 
was very short, and I soon crawled on to the cornice and looked over the 
edge, Henri hanging on to the rope in case of accidents. The first thing 
I noticed was that Henri had been quite right in insisting on the first 
peak being the highest, but I would not have missed the view down 
that astounding southern precipice for anything. Over the foothills 
was a dense copper-coloured hare—a dust-storm from the plains- - 
but to the west I seemed to be gazing into endless spac^. I cannot 
describe that view, but the memory of it remains my most treasured 
possession. 

The cold was very trying, and, turning back almost at once, we left 
the first summit at 4.30 i).m. I felt quite done up, but had no difficulty 
with my breathing as soon as I began to go downhill. Going very 
fast, we reached our camp under the cliffs at 7 p.m. ; but perhaps my 
watch was fast, for it was so light that the men insisted on rolling up 
the tents and sleeping-bags, and carried everything down to our old 
camp on the moraine at 16,500 feet. That night my only desire was 
for sleep ; I was neither hungry nor thirsty, though 1 had taken very 
little all day. 

I hope 1 have made it plain that the two Brooherels, to whom all 
the credit of the ascent is due, and Karbir showed no signs of distress 
during the climb. We ascended from a camp at 17,450 feet to the 
summit, 23,400 feet- 'that is to say fiOOO feet, in ten hours. Graham 
estimated his highest camp on Kabru at 18,500 feet, and reached the 
summit, 24,000 feet — an ascent of 5500 feet — in a little over nine hours. 
In each case this gives a rate of approximately GOO feet an hour. Turn- 
ing to the Alps, the best instance I can remember for comparison is the 
asoent of Mont Blanc, 15,781 feet from the Dome Hut 10,499 feet on 
the Italian side. I have twice performed this ascent of 5282 feet in 
five and a half hours, which gives a rate of 960 feet an hour. In addition 
to this diminution of progress, I am distinctly conscious of both mental 
and physioal lassitude at very great altitudes ; but I have now been to 
-0,000 feet and over on about ten occasions, and slept at least three 
ibghts at such altitudes, and my experience confirms me in the belief 
that the effect of low atmospheric pressure depends on the strength 
and condition of the climber much more than on the actual altitude he 
attains.* I also believe that the idea of acclimatization to low pressures 
fallacious, for in my experience the effects are cumulative; and it 
Was this consideration which finally decided me to rush the peak from 
^ comparatively low camp. 


Vide ‘ MountRin BiokneBs and ite Prubable CaueeB ’ By the writer 
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Next morning (June 13) Alexis and I prooeeded np the level snow- 
oovered emrfaoe of the Trirali glaoier for one and a half hoars ; while 
Ilenri and Earbir started back down the glaoier with heavy loads. 
Ahead of us lay the Trisal Gap, as 1 would name it, for, having never 
been crossed, it can hardly be called a pass. It has the appearanoe of 
being less than 18/)00 feet in altitude, and is situated in the great ridge 
which runs from the middle peak of Trisul (? about 22,000 feet) in an 
easterly direction through the peaks A^, and A.j, of the G.T.8. The 
map therefore misplaces this water-parting between the Pindar and 
the Rishi by about 2 miles, showing the ridge as articulating with the 
highest (northernmost) peak of Trisul. 

Returning down the Trisuli glaoier, we redisti ibuted our loads at 
Juniper camp, which we had looked on as our home i^iuoe June 5, and 
proceeded across the Betatoli glacier and down to our base camp at the 
mouth of the Trisuli Nala. Hero we were welcomed by Bruoe and 
Mumm, the former having sufficiently recovered to come over into the 
Rishi valley, but being now down with fever, so that it was impossible 
for him to attempt to repeat the ascent of Trisul. It will always be a 
source of great regret to me that neither of my companions were able 
to share in this ascent. We all worked together during the expedition, 
but I think Bruce worked harder than the rest ; certainly Mumm and 
I feel that we owe him a great debt of gratitude for the trouble be took 
over organization both before and during the journey. The ascent of 
Trisul is quite easy from the technical point of view, but demands so 
mnoh mechanioal endurance that no one who is not in perfect health 
can hope to achievo it. 

On June 15 Bruce and Mumm started biok across the Rishi 
valley with the guides and Gurkhas, all carrying double loads. On 
the 14th I went off with Kulbahadur and Pahal Sing in an endeavour 
to force our way right up the Rishi valley to the foot of Nanda Devi, 
taking four days* food with us. With oonsiderable difficulty we 
reached the junction of the Arhamani torrent with the Kisbi Ganga, 
where we crossed the latter to the north bank by a snow-bridge f 11,790 
feet), as we could get no further along the south bank, and the current 
was too strong for wading. Here we camped under an overhanging 
rook amongst the birch trees. Next morning we climbed straight up to 
about 13,500 feet, and in the intervening 1700 feet of cliffs between 
this and the Rishi Ganga saw no practicable route up the valley, though 
we obtained a most wonderful view of Nanda Devi. I think that we 
were just beyond Graham’s furthest point in this direction. We oould 
see no sign of a glaoier filling the head of the Rishi valley, such as is 
shown on the G.T.S. maps, and Damar Bing reported from his observa- 
tions from the ridge which forms the eastern boundary of the Trisuli 
Nala, that the glaciers from the north and south of Nanda Devi do not 
join each other at the western base of that peak. 
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CruBsiug baok to tho south bank we returned down the Kishi 
valley and rejoined the others at Duti on the evening of tho 15th. On 
June 16 we all pushed on to Dibrugheta, where we were relieved of 
our loads by the ooolies, who oame in on the following day and carried 
them up to Durashi. On June JK we reached our base camp in the 
Dhaoli valley at Surai Thota. 

Our next objective was Kamot, so we had to move our base c*imp up 
the Dhaoli valley towards Niti. The encamping ground named Juma 
Gwar is undoubtedly situated on the old moraine of tho Juma glacier, 
and there are several erratic boulders stranded on the hillsides b) tho 
west, lletween Juma Gwar and the village of Malari the track is 
generally earned several hundreds of feet above tbo Dhaoli river, 
through a magnificent gorge, and skirts several stretches of water- worn 
rock cut into great concave cups and hollows, still quite regular and 
smooth : in one place tho path crosses an open -sided pot-hole about 400 
or 60(> feet above the present levcd of the river. All these contours 
have been cut by water flowing in the sanie direction as the present 
Htreum, and not by lateral tributary torrents. It is obvious, then, tbat 
the river has either greatly deep©ne<l its bod, or that its erosive action 
has kept pace with the uplift of that bed. From the siise of these water 
markings, I concluded that the river must formerly have carried a 
greater volume of water than it does now. They occur on a section of 
the river only .J'» miles below its present source, and just on that 
section which pierces the mam axis of elevation. Similar phenomena 
are of frequent occurrence iii the valleys of nmiiv southward-flowing 
Himalayan rivers, and have been explained as due to increased erosion, 
cutting back, and capture, consequent on the copious rainfall and 
steeper slopes of the southern side. But it is just tho area drained by 
the last JO miles of the Dhaoli which has a much smaller rainfall than 
the rest of Gurhwul. In this instance we seem to find support for the 
theory prupoiiudod by Mcdlicott, of un earlier drainage system which has 
continued to drain an urea originally to the north of the main axis of 
elevation. Is it im[»osBible to modify both these theories and to suggest 
iliat before tho Himalayan barrier reached its present proportions, the 
rainfall above Malari and Nili was greater than it is now, thus enalding 
:i larger river than exists at present to cut down and so keep pace with 
llic uplift of its lH 3 d.^ From what I saw in the neighbouring parts of 
Til>et two years ago, I am quite convince cl tbat tho raiutall there was 

formerly much greutor tlimi at present. 

At Mulaii, 10,01 1 feet (i.T.S., si. imiK,rtunt Jlbotiu • summer village, 
are opposite the mouth of the Girthi valley; the country U) tho 
ourlh and east is beginning to assume a Tibetan ohaiaoler, the skies are 

• l''(.r on apodUiit »f tlicae very interoslin^' l>cui>le, ride A Miornng’s paper in 
Gt' Ak. Soo. JtengdI, 1, p ^ 
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bluer and the mountains barer, both of vegetation and snow, though 
there are some very fine deodars close to the village. Here I was greeted 
by a Bhotia whom I had met two years previously at Shibohilam, in 
Huudes. 1 had there engaged yaks from the Dzongpon of Daba to take 
my belongings baok into India. To my surprise, the Tibetan in charge 
boiled in the night with the yaks at the foot of the Chor Hoti pass, after 
having taken me all through the Dakka hills and over the Shalshal pass 
into British territory. I had no difficulty in reaching Niti, but, as a 
matter of form, wrote a note in English complaining to the Dzongpon. 
Months afterwards I had received a postal order for Rs.8 for which 1 
could never account. Now the Bhotia informed me that the Dzongpdn 
had sent this sum to me as the balance due from the full yak hire 1 had 
already paid, and which had l)een forfeited owing to the flight of 
the Tibetan driver. This is a striking example, not only of Tibetan 
honesty, but of the fiiendlinoss with which English people are regarded 
by Tibetan officials. Doubtless the epidemic of political aloofness which 
is at present so popular in this country will lose for us the good impres- 
sion that we have made, for the position which we have taken up over 
the Tibetan question will inevitably be attributed to fear. 

From Malar t we sent our baggage up the valley tlirough Gamsali 
village to Timor Shim, the encamping ground Ijelow the large Bhotia 
village of Niti, 11,8.')7 feet, while we crossed the easy Kurkuti Dhar, 
15,064 feet, getting lino views of the Hoti poaks and up the Gamsali 
glen. The descent to camp of about 3600 foot was very easily accom- 
plished in an hour, thanks to several glissades, for we were entering a 
country of gentler contours and of very different conformation to the 
ranges which form the main axis of elevation. 

At last we were able to persuade Karbir to pay some attention to his 
frost-bitten foot, from which he was now suffering acute pain.' Leaving 
him in charge of the base camp at Timor Shim, wo started again along 
the Niti track with eighteen jhohus and fourteen coolies, 'fhe Dhaoli 
valley above Niti is ol cuusiderable geological interest, for the liver 
follows the course of the gieat fault between the crystalline rocks of the 
main axis (Nanda Devi, 'JVisul, Dunagiri, and Kamet range) and the 
younger sedimentary beds which are developed along the Tibetan 
frontier. On the guoissof the right bank are the last outlying pines ; 
on the left there is only scrub, with the lust rhododendron and birch 
trees at Goting E.G. (12,490 feet) where we camped on Juno 26. The 
view up the valley and the actual surroundings at this spot are 
strikingly reminiscent of the analogous solitudes across the Tibetan 
frontier. I’he hharhal, the marmot (A. Himalayanua), the red-billed 
chough (0. eremita), and the snow-pigeon (G. leuconota) seem to be the 
chief permanent inhabitants. The very air is now much drier and 
clearer and the sun more poyverful, and wo could daily watch the white 
clouds roll up from the south-west only to dissolve above our heads. On 
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June 27 we orossed the Dhaoli by a natural bridge. Above this the 
valley was remarkable by reason of the triple tier of gravel beaches 
raised one above the other on the left bank of the river. On turning up 
the Haikana Nala which still follows the course of the great fault to 
which I have alluded, we deserted the track to the Niti pass. But it 
was interesting to note that the Raikana river possessed a greater 
volume of water than the Dhaoli, although the latter has received the 
waters of the G-anes Ganga. In this region the rainfall diminishes with 
every stop towards the north. 

On June 27 we made our first camp in the Raikana Nala, at a place 
called Kali Kharak (13,000 feet). We were on the left bank of the 
Raikana river, which has hero out a deep gorge for itself through 
moraine stuff along the line of the great fault. L’p the valley to the 
north-west is a huge moraiiH), marked on the G.T.S. as a series of hills. 

It is, however, a true terminal moraine, the greater part of which is still 
lying on ice which certainly descends below 15,000 feet. Immediately 
at its foot is an irregular plain, scattere^i over with huge moraine blocks 
and supporting a scanty growth of juniper and grass : this is called 
Raikana Kharak (14,200 feet), and is occasionally used as a pasturage 
f(»r yaks and jhohus by the Niti Bhotias. Here I saw a rai'e and 
beautiful little bird, Eryihacus pecioralis, a near relative of the Arctic 
“ bluothroat.” Crossing this, the next morning wo ascended the 
moraine, but, owing to the badness of the going, had to stop at 11 a.m. 
and send the jhhm back to their scanty pastures at Raikana Kharak. 
Our camp was pitched at 15,350 feet, on a level patch of moraine-stuff 
adjoining the ice on the left bank of the glacier, and directly below 
Chango, 20,210 feet. Wo were able to obtain wood from the juniper 
bushes at Raikana Kharak. 

On June 29 I proceeded up the left bank of the main Raikana 
glacier with the two Brooherels. We passed several fine glacial pools, 
which might almost bo accorded the title of marjclen lakes, the larger 
uiies containing small floating borgs. In three hours we reached a 
height of about 10,300 feet, the glacier being very rough and orevassed. 
To the north-north-west was a snow-pass leading into Tibet, and on this 
side easy of access. To the west we wore looking straight up a glacier, 
which loads to what I take to be Strachey’s 24,070-feet peak, about a 
mile to the north-east of Kamet itself, and which I had seen from Qurla 
Mundhata, 100 miles to the east in 1905. Owing to inaccuracies in the 
map, we had overshot our mark, which was the glacier leading to Kamet 
itself. After watching some bharhal feeding on the stony slopes opposite 
at over 16,000 feet, we turned back crossing over to the right bank of 
the glacier, and skirting round a great buttress so as to leaoh the glaciei 
which flows from tho actual south-east base of Kamet, and which, for 
t unvenienoe, J shall call the Kamet glacier. We had to climb high 
above some bad cliffs on the buttress, hut eventually dropped down on 

2 D 2 
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to the Eamet glaoier and oontinued up it to a height of about 16,300 
feet. Here we saw enough to show us that we were on the only possible 
route by whioh our peak could be attacked on this side, though we could 
not reconcile the map with what we saw before us. Descendiog the 
Kamet glacier, we found that it united with the Baikana glacier, its 
extremely broken and moraine-covered surface having doubtless deceived 
the surveyors into thinking that the two ice-streams did not join one 
another. We reached our camp late in the evening, after a very long 
and fatiguing day. 

On June 30 we started to reconnoitre Kamet, taking with us the 
two Brooherels, six Gurkhas, and ten coolies. Crossing the Baikana 
glaoier, we went up the Kamet glacier, and, after some rough walking, 
made a oamp at 16,800 feet on the left lateral moraine, where wo found 
some big boulders on a grassy slope, whioh gave our oamp a very 
luxurious air. As usual, we pent the coolies back at once. On July 1 
we did not start till 0.30 a.m. ; to follow the glacier further would have 
been very risky, owing to the dangerous hanging glaciers whioh drape 
the northern slopes of Mana peak (No. 1, 23,802 feet, G.T.8.), so we 
turned sharply to the north-west up a very steep moraine-slope. This 
landed us on a glaoier of the secondary order which flows down a 
typical hanging valley. Our surroundings gave a striking example of 
the conservative effects of ice. The small glacier stream emerged from 
the snout of the glaoier at an altitude of about 17,400 ft‘et. The ice- 
covering was obviously checking the development of the valley, in 
particular, inhibiting the back cutting by the stream, which, as 1 have 
remarked, is but a small one, for the higher the ice the kss is the 
melting. 

Heavy clouds were blowing over the ridge from the south-west, but 
the echo from the cliffs on our right kept us straight. We pushed on 
over ever steepening snow-slopes, and at 1.30 p.m. reached the crest of 
the ridge. The Watkin observation gives a height of 20,180 feet, 
worked out in the way I have indicated in the notes. But the camp 
was fixed, as usual, by hypsometer, and using this as a lower station, 
the reading would be 20,870 feet. I think this tends to show that the 
other altitudes are not overestimated. The clouds cleared somewhat, 
and we saw directly below us the avalanche- swept Kamet glacier 
winding down from the foot of that great peak (25,443 feet G.T.S.). But 
we were completely cut off from it. Worse still, we never got a com- 
plete view of its stupendous south-east face, which falls in a succession 
of red precipices more than 7000 feet to the glacier below. We hod 
carried the plane-table up with us, but with all the clouds about it was 
useless to set it up ; indeed, the cold wind alone was suflBcient to drive 
us down after we had waited for three-quarters of an hour in liopes of a 
clear view. We had seen enough to know that there was no practicable 
route by which the peak might be attacked on this (eaBtem) side. The 
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upper Kamet glacier is horribly dangerous, lying in so narrow a gorge 
that it would be quite impossible to escape from the ioe avalanches 
which constantly fall on to it. During the descent we again noticed 
how the clouds were dissipated as the dry air of Tibet was approached, 
and over the Obango ridge we obtained the most wondrous glimpses of 
that part of Tibet in which it had been my good fortune to wander two 
years previously. 

Next day we returned down the Kamet glacier and crossed the 
Raikana glacier to our camp. One of the largest of the glaoier lakes 
had emptied itself since we bad passed it three days earlier. 

As we considered it useless to attempt Kamet from the east, we now 
decided to cross the main range to Badrinath, in the valley of the 
Alaknanda. Our heavy baggage would liave to go round by Joshimath, 
but by using a snow pass known to the natives, we hoped to be able to 
cross with sufficient tents and supplies to keep ns till our heavy camp 
could arrive. So we all returned to Niti, and on July 4 had the whole 
of our effects carried down througli the wonderful Niti gorge to the 
encamping ground (11,190 feet) opposite the village of Gamsali, on the 
right bank of the Dhaoli river. 

On piercing the narrow gorge below Niti, where it bends upon itself 
at an angle of 45°, the Dhaoli cuts its way deeply through a vast bed of 
hard silicious mud and great angular boulders, which extends for 3 or 4 
miles down the valley towards Malari, and forms a more or loss level 
floor, about 2 miles wide at its broadest, between the steep gneiss cliffs 
which bound the valley on the east and west. I cannot escape the 
conclusion that, though portions of this bed may be due to rock-falls 
from above, a considerable part of it represents a moraine loft by the 
recession of the huge glacier system which still fllls the head of the 
Gamsali glen. But 1 feel still more certain that no glaoier over pushed 
through the Niti gorge from above, though there are water-marks there 
high above the present level of the stream, showing how it has deepened 
its bed. 

On July 7 we started up the Gamsali valley with about twenty 
Bhotia coolies, and soon found ourselves amongst a chaos of huge rocks. 
Those are probably the result of rook-falls overlaying moraine stuff. 
The valley is shut in on either side by the most glorious gneiss cliffs, 
the general effect produced being similar to that of the Vale of Lauter- 
brunnen carved on a sublime scale, but with the forests absent. Further 
on we came to an unmistakable terminal moraine, its summit raised 
above the valley floor immediately ahead. At this time of year it was a 
veritable garden of flowers, and afforded excellent pasturage for the 
Gamsali flocks. It can only have been formed at a time when the 
snout of its parent glaoier was almost stationary, or only retreating 
very, very slowly. After this the glaoier must have retreated with 
great rapidity back to its present point of termination (13,000 feet), 
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about whioh it has made another stand, as eyidenoed hy the formation 
and oharaoter of its moraines. The intermediate distanoe is a flat 
waste of stones, through whioh the stream wanders in manf ohannels, 
hnt the lateral moraines are still well marked where side streams 
and avalanohes have not destroyed them. The secondary glaciers, 
coming down from the G.T.S. peak, 19,815 feet, formerly joined the 
main glacier, and even now come down very much lower than is 
indicated on the maps. From the largest a stream of stone avalanches 
falls, both day and niglit, over a steep cliff on to the moraine of the 
main (Bahke) glacier below. This is an example of how the recession 
of a glacier might in particular circumstances close a route, for at 
the time when this secondary glacier joined the main ioe-stream such 
rook-falls could not occur. Though I have not visited the Ralam pass 
mj self, I believe, from what I have heard from natives, that this is the 
probable explanation of the closing of that old route from Johar into 
Darma. 

We camped on July 7 at a spot called Thur Udiar (13,000 feet), 
close to the snout of the main glacier, to whioh the Gamsali people 
gave the name of Bahke gal. Next day we followed the left lateral 
moraine for two and a half hours, and oampod on a flat shelf behind 
it called Eii Udiar (Uold Cave) (14,690 feetV Hero were the last 
of the junif)or bushes ; the fact that they had not all been out 
for fuel long ago in itself showing how rarely the natives visit this 
spot. Facing us was a xnagnificent ice-fall, flowing down the slopes 
of G.T.S. peak, 21,198 feet, in a north-easterly direction, while from 
the steep slopes above our camp there was a splendid view of Kataban, 
20,094 feet, and also of the bo'iutiful little glacier lake at the foot of 
the former peak. The pass by which we meant to erdsa the range 
lay between those two fine mountains, but was completely hidden 
behind a subsidiary spur of the 21,19B-feet peak. It was crossoi in 
1862 by Colonel Edmund Smyth,* and we were told later by the i)rioHtH 
at Badriuath that one of the Stracheyb had also erossod it. 

I returned for letters to Gamsali with i'ruco, who had to make 
arrangements for sending Karbir round ])y the valley route with our 
heavy camp. On the 9th and 10th, in spite of very unsettled weather, 
Mumm and Juderbiuen explored the upper Banke glacier towards the 
Mana peak (G.T.S., No. 1, 23,862 feet^, finding most unexpected indi- 
cations of a pass. 1 regret we did not follow this uj) by attempting to 
get to Mana by this new route. On July 1 1 we all assembled once more 
at Eri Udiar, and started at 7 a.m. next morning to cross the Bhyimdar 
Khanta, taking about twenty lightly laden coolies with us. We reached 
the top of the pass without difficulty at noon, and saw three hharhaJ 
above us. I found the altitude to be only 10,700 teet, The view to the 


Vide Maolntyro’s * Hindu- Koh,’ p. 881. 




RATABAN (20,094 ft.) FROM THE SLOPES ABOVE ERI UDIAR. 



TO THB HIMALAYA OP GAEHWAL. 


$88 


Bonth-west into the green Bhyundar valley was very fine, and a great 
contrast to the stony desolation of the north. Due south rose Ganri 
Parbat, 21,747 feet, well named the ‘‘ Brilliant peak,*’ and over its shoulder 
we could see the top of Hathi Parbat, 22,141 feet, named after its resem- 
blance to the body of a reclining elephant. "We were standing upon 
more than a mere water-parting, for this is the screen which precipi- 
tates so much of the rain borne by the south-west monsoon, and accounts 
for the higher snow-line (17,000 to 18,00o feet) found to the north and 
east, and for the veiyr different flora and fauna which arc found on that 
side. The same state of things prevails on the north and south sides 
respectively of the Nanda Devi group : on the south the snow-line is about 
16,0i)0 feet, the glaciers descend to 12,000 feet, and the forests are very 
extensive ; while on the north the forests are scanty or absent, and end 
well below the terminations of the glaciers, which, though frequently 
greater in volume, do not descend so low (13,000 to 14,000 feet); 
but, owing to its complicated orography, there is no spot oompqrable to 
the Bhyundar Khanta, where the two different landscapes are brought 
into the same immediate field of view. 

Though the snow-slopes on the north are much crevassod, and those 
on the south are steep and require some care, this pass is not at all 
difficult as compared with the Alpine standard. The G.T.S. is inaccurate 
on both sides, but especially on the south, whore the number and extent 
of the glaciers is greatly underrated, one of those left out being some 
() miles in length. Still, the map was of the greatest use to us, and 
would enable a mountaineer to plan routes with conKiderable confidence, 

Tho descent is broken by a cirque of cliffs over which the ice of the 
G.T.S. Thiapap-ka-bank (Garhwali Bhyundar) glacier tumbles, but we 
avoided them by a long traverse to the west on steep snow, and, 
BCrambling down a rock gully, reached tho dry glacier itself. Giadually 
we edged off the glacier towards its high right lateral moraine. We 
now saw the full faco of ITathi Parbat, from tho western base of which 
a large glacier rises. At its head is a pass, practicable on this side at 
least, which, according to the G.T.S., would lead over on to the Juma 
glacier. It joins the Thiapap-ka-bank (Bhyundar) glacier about a mile 
below what is bliown as its termination on the G.T.S. Opposite this 
junction we camped, at 3.30 p.m. There is plenty of juniper and good 
shelter amongst the boulders, with water not far off, and the place is 
known as Shem Kharak (12,800 feet). We did not see the lake marked 
•IS Lakpal-ko-kund on the G.T.S. 

We continued down tho moraine next morning (July 13) for 
three-quarters of an hour, when wo reached the snout of the Bhyundar 
Ss^laoier at an altitude of 12,000 feet. Our route now lay across the 
most luxuriant meadows I have met with in this part of the Himalaya. 
We waded through flowers up to our waists — ferns, yellow lilies and 
anemones, green fritillaries, purple monkshood, and in the drier spots a 
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beautiful blue dwarf irie, and white and red wild Btrawberries, with 
forget-me-nots and large yellow king-oupe by the streams. Swallow- 
tailed butterflies and small birds were flitting about us on all aides. 
Altogether we found its oharm so irresistible that we oamped at 10.80 
a.m. This spot was called Bhamini Daur by our ooolies. It is situated 
at an altitude of 11,650 feet, just where the Bhyundar river, which has 
been flowing in a south-westerly direction, makes a sudden sharp turn 
to the south into the jaws of an extraordinarily abrupt deflle. We 
were told, probably incorrectly, that this deflle ^ quite impassatde 
lower down. A fortnight later we passed the spot where it enters the 
Yishnu (Alaknanda) river, a mile below Pandukeswar. 

We left this camp at 8 a.m. on .Inly 14, going due west towards 
an obvious pass. After scrambling up a very steep grass slope beside a 
fine waterfall, wo emerged into a hanging valley strewed with moraine 
heaps, and into the upper (north-west) pari of which a small glacier 
descends. Passing below its snout, up easy grass slopes, we reached the 
pass known as the Khanta Kbal at 11 a.m. The hypsometer gave the 
altitude as 14,750 feet and the corrected Watkin aneroid as 14,500 feet. 
I obtained a fine five-plate panorama of the peaks and glaciers to the 
north and east, which has been utilized for our map. To the west 
clouds somewhat interfered with the view, but the wonderful snowy 
spike of Nalikhanta, 21,713 feet, dominating Badrinatb, stood out 
glittering above them. We descended through a wild glen to Hanuman 
Chatti (8600 feet), the descent of 6000 feet in 2^ miles being accom- 
plished in less than throe hours. The l^eds of avalanche snow in the 
nala extended almost down to the village, and we had some splendid 
gliHsadps whenever we could get dowm into it. 

At Hanuman Chatti we were on the great pilgrim route to 
Badrinath, which we passed through on July 15, pitching our camp 
at Mana village the same day. While waiting for Karbir and our 
heavy camp to come up, Mumm visited the junction of Bhagat Kharak, 
and Satopanth glaciers from which the sacred Alaknanda river issues, 
while 1 pushed on uj) to Mana pass, and reconnoitred the western 
approaches to Kamet. I suggest that tlie name Sarasutti, given to the 
main river above Mana by the (i.T.S., is really Saraswati, a name of 
great historical interest and of very ancient origin. 

Just as the Qarbyang Bhotias trade with Purang (Taklakhot) over 
the Lipu Lekh, the Milam Bhotias with Gyanema over the Untadhura, 
and the Niti Bhotias with Daba over the Niti pass, so do the Mana 
Bhotias carry on the trade with Tsaprang and Toling (Totlingmath) 
over the Mana or Chirbattia pass. The gradients aie easy, but the 
going is extremely bad for yaks, ponies, or sheep, all of which are used 
for transport. The upper half of the route lies over a chaos of unstable 
rocks of all shapes and sizes. The distance from the highest village, 
Mana, to the pass is 25 miles. This can be done by men in four days, 
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but paok-sheep take at least a week. The ohief encamping grounds 
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On July 18 1 made a short reconnaissance towards Kamet. Leaving 
Ghastoli E. (}. at G.45 a.m., we proceeded up the valley past Khaiam E. G. 
for an hour and a half, and then turned east up into a hanging valley over 
a steep moraine-strewn slope. The ice of what might fitly be named the 
Khaiam glacier descends to 1 6,400 feet. Ascending this glacier for some 
litlle distance, we struck up on to the ridge to the south, at 2 p.m. reaching 
the summit of one of its peaks at an altitude of 17,560 feet. To the 
west' was the Bidum glacier, and to east-north-east Kamet itself. The 
Khaiam glacier probably forms the most practicable route to the attack 
of this peak. To the south was the Ghastoli peak, marked as 18,002 
feet on the G.T.8. We certainly seemed to be higher, and I think the 
altitude is wrongly marked. We had a very good climb down the 
rooks on the reverse side of the ridge to the glacier which enters 
the Mana valley just above Ghastoli, and to which I would attach that 
name. The ice descends to about 15,000 feet. 

No European seems to have visited the Mana pass since the visit of 
the surveyor, Mr. I. S. Pocock, in 1874, during which visit, as I have 
already mentioned, ho reached the great altitude of 22,040 feet. The 
survey appeared to me to have been exceedingly well done. 

Game is extremely scarce, though grass and flowers are to be found 
at great altitudes. On the pass itself, at 18,000 feet, I found Primula 
minutifisima, Parrya htnnginof^n^ and a draha* all in flower. The gneiss 
and crystalline schists extend up to the water-parting, but the land- 
scape on the Til»etan side huggests a latel* formation. The Abijugan 
glacier appeared at the time of my visit to lie exactly across the pass, 
and to discharge streams both towards the Sutlej and the Alaknanda, 
From the number and extent of the glaciers on this part of the 
Tibetan frontier, 1 concluded that the rainfall must be considerable, 
and certainly greater than it is further east. 

During the whole of the week I spent in the upper Mana valley I 
felt the effects of the high altitude severely, though the mythical 
symptoms (hiemorrhages, etc.) of that dread disease, mountain sickness, 

* For tboso idontifloationB T have to thank Mr Edmund Baker, of the British 
J'l UHoum 
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were absent. The guides and Gurkhas showed no weakening of their 
powers, though we had a hard time. "We experienced very bad weather, 
with high winds and frequent snowstonns, and our doings were finally 
cut short by the breaking of the rains on July 23. So abandoning all 
hope of further asoents, the whole party descended to Joshimath, and on 
July 30 reoTOBsed the Kuari pass. 

Next day Bruce and Mumm left for Kashmir, taking the guides down 
with them, while I went off on a long-cherished scheme to visit the 
valleys to the west of Trisul, and that of the Sukeram glacier to the 
south-east. By this means I hoped to link up the knowledge I had 
gained in 1 905 with that of last year, and thus to be in possession of a 
fairly comprehensive view of the orography of the Nanda Devi group. 

Of the Peri-Sntol valleys I have nothing new to add, nor any fault 
to find with the maps. I found that the G.T.S. peak, 21,280 feet, was 
universally known to the local people as Nanda Ghunti. The two 
terminal nalas of Silla Samudhar and Ghingtoli have been very rarely 
visited by Europeans, and would well repay further study. 

In the latter part of August I visited Sunderdunga. This is more 
correctly written Sonadhunga, which means the “ Golden Bock ; ” it is 
celebrated for the gold which used to be obtained by washing the river 
gravel there, and also for the number and malignancy of the local 
demons, who are particularly averse to the human voice. As the result 
of five observations, I obtained 10,636 feet as the altitude of the 
shepherds’ huts, which agrees very well with the barometrical value, 
10,620 feet, of the G.T.S. The })lace is approached by a very bad 
jungle track up the valley of the Sunderdunga (or Sonadhungaj river, 
the distance from the hamlet of Jatholi, though only 6 miles, taking 
six liours to cover. 

On August 24 I visited the Maiktoli glacier, which descends from 
between the peaks Ay,„ 22,300 feet (sometimes known as East Trisul), 
and Aw), 21,858 feet, to a height of about 12, ,500 feet, according to 
the G.T.S. In the black gorge which leads from Sona-dhunga to this 
glacier is a permanent snow-bed, the walls of the gorge l)eing so narrow 
that the sun can never penetrate its recesses sufficiently to melt it. It 
is formed by avalanches of winter snow, and on careful examination 
reveals most of the usual glacier phenomena, such as crevasses, lateral 
moraines, and ice-tables, all of course on a minute scale. This snow- 
bed is indicated on the map. Its altitude is between 600 and 1000 feet 
above Sona-dhunga, which would make it about 11,000 to 11,500 feet 
above sea-level. 

On August 25 I started up the Sukeram Nala, and camped for four 
nights at the shepherd’s cave, known as Sukeram Udiar, 12,570 feet. 
At this spot a beautiful blue poppy (sp. meconojpBiti) was very abundant. 
I had the plane-table with me, but the rains were not yet over, and 
unsettled weather prevented me from doing as much as I had hoped. 
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However, on Angnst 28 I reached the great eontherly bend of the 
Snkeram glacier, and mounting to the summit of the left lateral moraine, 
which is of a very unusual type, I had a fairly good view of the upper 
part of the glacier from a height of 1 5,600 feet. In place of the ridge 
shown on the G.T.S., between the peaks 22,360 feet and 20,010 
feet, forming a water-parting between the Kurumtoli and Snkeram 
glaciers, I saw that these two peaks were entirely separated by the 
Sukeram glacier, which rises from the south-western flanks of the 
G.T.8, peak A^,, 22,360 feet, and the southern slopes of A.,,, 22 490 feet, 
and is constantly fed by avalanches from the former peak. The massif 
centring in the G.T.8. peak, 20,010 feet, which the Danpurias of the 
upper Pindar valley call Simmu Saga, is entirely cut off from the 
East Trisul ridge, forming a southern outlying group of its own. 
C^hakuri JhaT>a was given me as the name of the second peak, 18,517 
feet. This group sends down three glaciers towards the Sukeram, 
two of which unite with the main ice-Htream. I have already pointed 
out that the glacier shown by the G T.S. as joining the Kurumtoli 
glacier on ifs eastern aide does not in f»)Ct do so. Tt represents 
the head of the Sukeram glacier itself, which lies on a great shelf 
tilted up towards the west. The snout descends to 13,200 feet, 
and shows signs of recent recession. On the lower part of the glacier 
T shot a hharhal. It was interesting to find that the local 9hikari did 
not recognize it, bnt called it a thar (Uemiiragus jemlaicus)^ of which 
there are large numbers about hero. He was very loth to accompany 
me at all, and had it not been fof the presence of the two Gurkhas, 
would probably liave run away from this demon-1 lanu ted glen. It 
appears certain that no European or native liad previously visited the 
glacier itself, and T failed to find any sportsman who had ever hoard of 
hharhtl in this locality. Tt offers a very favourable field for the moim- 
taineor who is not merely actuated by the desire to break records. 

I hope that it is evident from what I have written that my criticisms 
on the work of the G.T.S. are made in no captious spirit. The triangu- 
lation of the main features of the country is well known to be extremely 
accurate, and considering all the circumstances under which the survey 
was made, the errors in the topographical details are surprisingly few in 
number, and of no importance from a political, strategical, or economical 
point of view. 


Notes. 

In the foregoing paper the words “ right ” and “ left ” are used in 
their true orographical sense, unless it is directly stated otherwise in 
the context. 

The map which accompanies this paper is based upon the fixed points 


Oaographioal Joumaly vol. 29, p. 210. 
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of the G*T.S. of 1 inoh to 1 mile. The topography of the EieU and 
Bagini Talleys is from a plane-table surrey on the scale of 1 incdi ig 
2 miles, carried ont by Havildar Damar Sing Rana, 5th Gurkha Rifles, 
with a little help from myself. A few portions of this area, to which 
he did not penetrate, and the rest of the ground covered by us, are drawn 
from corrections to the G.T.S. made on the spot by myself, and from 
photographs taken on various occasions by Mr. A. L. Mumra and myself. 

The altitudes have been taken with two hypsometers and two 
(4^ and S inch) Watkin mountain aneroids. 1 am immensely indebted 
to Dr. Gilbert T. Walker, f.r.s., Director-General of Observatories, 
Meteorological Department of India, who has most kindly had thirty- 
two hypsometer and ninety-seven Watkin aneroid observations worked 
out for me. Each observation has been worked out separately, although 
they only deal with some sixty places. The meteorologioal observatory 
at Muktesar, 7500 feet, close to Almora, has been taken as the lower 
station. Fiom May to September the maximum variation of the daily 
mean was only 0*35 inch. The Smithsonian tables have been used 
throughout, in pieferenoo to Airy’s tables, which would give higher 
values. I am, however, entirely responsible for the final results as 
given in this paper. 

The great majority of our caraj)8 have been fixed by one, two, or 
three hypsometer readings, but to obviate any overestimation, 200 feet 
has been subtraofed from each result. Mr. Reeves assures me that this 
is a more than sufficient allowance for the probable error. At the same 
places sometimes as many as seven* observations were taken with the 
Watkin aneroids. Combining these results with about half a dozen 
G.T.S. values, I have a very good scries of control observations for the 
Watkin aneroids, fiom which the rest of the altitudes, and the differences 
in altitude mentioned in the text, are obtained. Both aneroids invari- 
ably but consistently underestimated the height, doubtless due to the 
fact that owing to our great mean elevation during five months they 
had to be kept constantly closed (t r, out of action), and that I never 
gave them more than lialf a minute to “settle.” This error has been 
averaged and allowed for, but all odd feet have been cut off, so that 
the results are given throughout in round figures, as I do not l>elievc 
that any barometric or hypsometric method of determination can be 
absolutely relied upon in a mountainous country. Most of the altitudes 
determined by me are given in brackets. In the case of the level to 
which the various glaciers are stated to descend, it must l)e remembered 
that, owing to the aocuraulatiou of moraine stuff at the snout, it is often 
impossible to toll exactly how far the ice itself actually extends. As 
a rule the G.T.S mistakes heavily morained ice for terra firma. 

J am indebted to Prof. E. J. Garwood for naming some geological 
speoimenB, for the loan of a jilane-tablo, and for much valuable advice 
before I left England. 
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Before the paper, the Ohaibuan (Mr. Freehfield, Yioe-Preeident) said : The 
paper to be read to-night U 6n wplorations in the Himalaya. Since it is only two 
months ago that we had a very interesting paper from Dr. Workn^ on his 
explorations in the Himalaya, it may seem to you somewhat soon to return to the 
same region. But I may point out, I will not say excuses, but reasoni^ 'why we 
should find ourselves paying tnore frequent attention to the mountainous portions 
of the globe. As exploration goes on, the level, or comparatively level, regions are 
naturally the soonest exhausted, and adventurers turn to the unexplored regions, 
either to the snows of the Poles or the snows of the Peaks. There is another 
reason which 1 might allege : that the Himalaya is a term which covers an ex- 
ceedingly wide tract of country. I would not impute to any Fellow present any lack 
of intimate knowledge of the Himalaya, but 1 cannot but recollect that in this hall 
I was asked, when 1 went to Kangcheujunga a few years ago, whether I had been 
treading in the track of Sir Martin Conway. Now, the distanoe between 
Kangchenjunga and the scene of Sir Martin Conway’s travels is equivalent to that 
between the Gross Glockoer in Carinthia and Mont Perdu in the heart of the 
Pyrenees. Therefore, though we may bo talking about the Himalaya, we are not 
talking about the same region. Dr. LongstafTs pa}>er is a description of a district 
in the centre of the Himalaya, roughly speaking, north of Agra. If you look for 
it in yvur atlases, you'*will find it just to the west ol that long green caterpillar 
that crawls along the back of India, the native state of Nepal. 

With regard to the author of the paper, he does not require any introduction to 
this audience. He must be doubly welcome, first as the son of a father who, 
when His Majesty’s late Government found thomselvos inadequate to support the 
great Antarctic Expedition, made it a possibility, and secondly, because we already 
know Dr. Longstaff here. He published a paper in tlie Geographical Journal of 
February, 1907, on his previous Himalayan journey in company with Mr. Sherring. 
The present expedition is, I should remind you, the result oi the proposal, the un- 
fortunately unsuccessful proposal, that was made to His Majesty’s present Govern- 
ment, that an expedition should be sent, at no cost to the nation, but entirely at 
the cost of those who were undertaking it, to explore the neighbourhood of Mount 
Everest, and to ascertain the accessibility of the highest mountain in the world. 
When the present Cabinet refused leave to that expedition, the members of the 
Alpine Club who were prepared to undertake it diveited their thoughts to some- 
thing of a more modest l^d, and set out on the journey of which I will now 
call upon Dr. Longstaff to give you an account. 

Affer the pajier, Mr. FuEbiiFiLLU said : I have listened with very great pleasure 
to the graphic description which Dr. Longstaff has given us of an Himalayan 
ilistrict, one of the most graphic descriptions we have ever had in this Society. J 
am sure we have all followed his adventures with the keenest interest, and that 1 
am only interpreting the sentiments uf every one here present in saying that we 
have thoroughly enjoyed his lecture and the most beautiful series of photographs 
which he has put before us to-night. My only regret is that since we aie pre- 
eminently an Early Closing Association, Dr. Longstaff has been unable to give 
us the solid results of his journey, the mass of observations, geographical and 
topographical, which be and his oompanioDS have made. However, 1 remember 
^'^hat Sir Roderick Murchison said to me forty years ago, when 1 first read a paper 
before the Society, “ Tell them your adventures, and print your results.” And 
h)rtuQately we shall have the advantage of reading in an early number of the 
Journal the full results of this remarkable expedition. Dr. Longstaff and his 
companions have done a very solid picce of work, and they have been fortunate in 
crowning It by an exploit, which may perhaps be more appreciated at the Alpine 
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Club than it is here, the conquest of Trisul. That mountain has two advantages : 
in the fir»t place, it has been triangulated, and therefore there can bo no dispute as 
to its height ; and, in the second place, it is one of the historical, perhaps 1 should 
rather say one of the legendary, peaks of India, one of those great pinnacles of 
everlasting snow which look down upon the heated inhabitan ts of the plains, and 
are associated by them with the Abode of Deity. 1 am sure I shall also interpret 
the sense of this meeting, if 1 express our keen sympathy with Dr. LoDgstaifs 
companions. Major Bruce, who has done more, perhaps, than any man for 
Himalayan exploration by his training of the Gurkhas, and also with Mr. Mumm, 
fur the unfortunate, though happily temporary accidents, wliich prevented them 
both from taking part in that crowning mercy, the ascent of Trisul. 

Dr. Longstaff has, like all Himalayan travellers, bad to suggest corrections in 
the topographical detail of Survey maps. I have said HuikcUayan travellers, but 1 
might have dropped the adjective, for all mountaineers have to do the same thing. 
If Napoleon the Great was the founder of European cartography in the i>oliiical 
sense, General Dufour was the founder of scientific mountain cartography. The 
Swiss Survey is the only one in which extensive alterations have not had to be 
made since the snows came to bo explored by mountaineers. Twenty-five years 
ago, when mountaineers first went to India, they no doubt, some of them, ex- 
pressed their criticisms crudely. They were misunderstood, atd a certain amount 
of antagonism was excited between surveyors and climbers. All that has happily 
long passed away, and, if they sometimes criticize, there are no people in the world 
fio well able to appreciate the merits of the Indian maps and the difficulties under 
which they were constructed as those who wander among the hitherto inaccessible 
recesses of the mountains. One of the first-fruits of the cordial understanding that 
now exisis is the fact I mentioned here some montiia ago, that the Geological 
Survey of India are undertaking a series of measurements of the movements of 
glaciers, such as were first instituted by the Alpine Club in Europe. There is a 
further suggestion I should like to make — that the idea of starting in India an 
Himalayan Club, first suggested by the Kashmir surveyor, Mr. Johnson, should be 
followed up. Such a body might do a great deal, by collecting observations and by 
publishing a journal, to assist mountaineers; it might study the question of 
reaching the highest altitudes. 1 have several suggestions that I might make as to 
how any attempt should be made to reach 211,000 feet, but I see among the 
audience my friend Mr. Woolley, President of the Alpine Club, and I will leave 
that branch of the subject to him. 

1 notice that at the last meeting, when we discussed the Himalaya, Dr. 
Longstaff referred, as he has again to-night, to Mr. Graham’s ascents. These 
ascents were made too early. 1’weuty-fivc years ago they were ridiculed in India, 
and they are still disbelieved by many people, whose opinion is worthy of con- 
sideration, in this country. This was to a great extent Mr. Graham’s own fault. 
He described his travels without any of the precision in detail which is ex[jected 
of the modem explorer. But as 1 was mainly responsible for bringing them before 
the attention of this Society, I must confess to having felt a certain satisfaction 
in finding that the two main grounds upon which they have been disputed have 
fallen through. One ground was that it was imi> 0 B 8 ible to climb above 20,000 feet 
at the i>ace at which Mr. Graham said he climbed. Dr. Longstaff has climbed 
faster at the same altitude. The second was, that Kabru was an inaccessible 
mountain. Now, on October 20 last two Norwegians climbed to the surumit ridge 
of Kabru. With regard to these two plucky Norwegians, I would add a few 
words. They reached the summit ridge of Kabru between the two peaks, but did 
not go to either top. They started too late, and they had much step-cutting, and 
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time prevented them. They climbed apparently to 23,800 or 23,900 feet But 
do not fear that I am going to trouble you with any disouBBion about records. 

I waB born before records were invented, and if an old mountaineer may give 
advice to his younger frienda*, I would strongly recommend them to follow Dr. 
LongstafTs ezample—not to insist too much on records, to think more of getting to 
the tojjs of their peaks, and less of getting higher than their rivals. For a record 
in mountaineering is, after all, a very fleeting possession, a very transitory joy. 
The spirit of the Alpine Club has never been, if I may say so, one of self- 
advertisement or of jealousy ; it has rather been one which might be expressed 
in the words (slightly altered) of a living post, the Poet Laureate of the English 
race, Mr. Rudyard Kipling — 

And no ono shall climb for money, and no one shall for fame, 

But each for the joy of the climbing** 

And 1 would add, for the memory of it in alter-years. 

I will now ask Dr. Longstafl's companion, Mr. Mumm, to address us. 

Mr. Mumm : There are two things I wish to say to persons about to go moun- 
taineering in Garbwal : first, they should take the precaution of being somewhere 
between twenty-eight and thirty-five years of age, and, secondly, they should 
conoeptrate, and not try to cover too much grouiiO. It was largely due to my 
neglect of the first of these points that 1 did so little climbing in the first part of 
my journey ; it was disregard of the second which led to none of us doing very 
much in the second stage of it. Of course, in a new country which one is not 
likely to return to, it is very tempting to try to see as much of it as possible, and 
1 am not sure that I did not get as much pleasure from our actual wanderings as 
I should have done if we had wandered less and olimbed more. But you cannot 
have it both ways. In the Alps you can have it both ways. You can go over 
glacier passes or traverse the tops of peaks, and need never sleep two nights in the 
same hotel. But when you have got to carry your hotel about with you, it is a 
different matter. There is a magnificent field in Qarhwal for mountain travel of 
both kinds. For the wanderer there are the great glaciers, all abounding in superb 
scenery, and many still wholly unknown and full of surprises. They are most of 
them very accessible ; indeed, their moraines are almost the only places in Garhwal 
along which you get a decent place to walk. As for the climbing possibilities, 
they are simply limitless ; but if you want to climb, you must, as 1 said, concen- 
trate, and you must not yield too much to the spell of the great giants. 1 think 

Kamet was to our party rather a will o* the wisp. Our Italian guides, the Brocherels, 

were always pining to go to the top of something ; they didn’t trouble themselves 
as to whether it was 23,000 or 21,000 feet, nor as to whether it had a name or not. 
Their attitude was, ** Here are the mountains : they are big, they are difficult, no 
one has been up them ; what more can anybody want ? ’* I think this attitude is 
the one most likely to lead to successfol climbing in the Himalaya. I should 
myself like nothing better than to return to (Hrhwal in that frame of mind, and 
1 have a beautiful programme for my next visit. 1 should not go near Kamet or 

Kanda Devi; there would bo lots of climbing, and 1 should only shift my camp 

twice, one day’s march each time. I should finish up at the glacier above Gamsali, 
which I have a special reason for wishing to revisit. I'llid go up it for a consider- 
able distance, and I had a very curious experience. It was very much as if one 
had started from the Furca Hotel to explore the Rhone glacier, relying on a map 
which showed that the upper part of the glacier was surrounded by a circle of 
rocky mountains, and one found instead that the glacier went dovm the other side 
disappeared round the comer on the way to the Gadmenthal. That, of course. 
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ib wliat you do find when you go up the Khone glacier ; 1 am not prepared to 
guarantee that the same thing happens with the glacier above Gamsali, bilt that 
ie what it looked like. I had to shelter from a snowstorm for a long time, and 
when 1 got to the ]x)int froui which this unexpected behaviour of the glacier was 
visible, it was too late to go any further, and so that little topographical problem 
had to be left unsolved. 1 hive referred to it, partly because it is a good Ulus- 
tratim of what 1 was saying about the interest attiching to glacier exploration in 
these regions, partly aUo because it is the one interesting thing that 1 found out 
all by m} sell. The clearing up of that problem will be the last of the agenda on 
my programme next time I go to Garhwal. Only I am afraid there never wiU be 
a next time. i 

Mr. 11. WoonLKY : I regret not to be able to make any important comment on 
the very interesting description to which we have listened, as 1 have never ascended 
to a greater height than 18,500 feet, and have never suiTered directly from the 
effticts of diminished atmospheric pressure, whereas 1 believe that the serious 
etlects of an insufficient supply of oxygen begin, with a man in good training, 
at about 20,000 feet. The problem with regard to the height attainable by a 
pedestrian has reached a very interesting stage. Taking the hdghest point gained 
hitherto at 24,000 feet, Dr. Workman, who gave us an address here some weeks 
ago, seems to think that, owing to the great loss of strength and vitality due to 
the difficulty of respiration, the limit will be reached, even on an easy gradient, 
within the next 3000 or 4000 feet. Dr. LongstaH is more hopeful, and his party 
did not seem to be affected to anything like the same degree as Dr. Workman's 
party. But Dr. Longstaff wiU probably admit that in order to reach the higher 
summits — say of 26,000 feet and upwards— it will be necessary to have two parties. 
The first party, as lightly equijjp^ as practicable, will complete the final ascent ; 
the second party, also composed of experts, will accompany the first party as far 
as possible, and up to that point keep them supplied with necessaries, and relieve 
them of all labour except the actual labour of locomotion. It will be interesting 
if an experiment on these lines can be tried on a mouutain presenting no very 
great climbing difficulties. Dr. Longstaff s photographs were very beautiful and 
instructive, and some of the most striking views were those of the gorges showing 
whdt a wonderfully effective cutting instrument a mountain torrent is. I have 
listened to the description this evening with the greatest interest ar d pleasure, and 
am very glad to have this opportunity of congratulating Dr. Longstaff on his 
notable ascent of Tiisul. 

Sir Thomas Uoldk ii : I have nothing but admiration to express for the energy 
and the ability which Dr. Longstaff has shown in conducting this very remarkable 
exiiedition, and nothing but admiration for those splendid photographs, which 
incidentally prove most conclusively that he certainly did ascend to the extreme 
summit of Trisul. But there is just one point which I should like to make to- 
night, and it is a i)oint which was suggested to me. As 1 was leaving the office 
of the ll.G.S. this afternoon, and jiassiug through the Burlington Arcade, in that 
classic H])ot I met an ex-Surveyor-General who suggested to me that, as it is im- 
l> 0 S 8 ible, and has always been impossible, for the Survey Dt^iiartment of India 
to undertake the topographical survey of such remote regions as have been visited 
by Dr. Longstaff, it might be well if we could press some of these Himalayan 
climbers into our service in order to obtain certain scientific observations which 
would be of the utmost value in future. 1 need not remind you that baron^etrioal 
observations for altitude are really of very little value. 1 do not say that they are 
of no value, because certainly in the absence of any other method of determining 
altitudes, they are butter than nothing ; but an observation taken trigonometrically, 
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that is to Bay, by an observed altitude from a known height, u a far more oon- 
olueive observation for finding the altitude of a distant peak than any barometric 
determination. Trisul is one of those peaks of the Himalayas which has been 
exceedingly well fixed. We ,know precisely its positloD, and its altitude aknost 
exactly; 1 say almost because there are certain corrections, certain weakneeseB about 
those observations, which require eliminating, and the greatest weakness is the fact 
that we never know exactly what tricks refraction may be playing in high altitudes. 
Now, if an observation is taken from a low station to a high peak, and its alti- 
tude is fixed in that way, the error which may be introduced by refraction is 
considerable. If, on the other hand, the observation can be taken l^ck from that 
high peak to the point from where the observation was taken, that source of error 
is entirely eliminated. Not only is it eliminated, but a value for the error induced 
by refraction is obtained, which will serve a most useful purpose in determining the 
altitude of other peaks. Now year by year we are demanding from explorers and 
from mountaineers more and more close observation, more scientific application 
to their work than has been hitherto accorded to it. I think you will all agree 
that in late years we have succeeded in getting more. To me it is marvellous how 
men who succeed in attaining these great altitudes can ever summcn up the 
amount of resolution that is necessary in order to take the persistent and constant 
observations which are necessary for scientific purposes ; but in tide case we must 
ask them to take one more. If they will only obierve from those high peaks what 
the angle of depression is to some point from which that angle of elevation has 
been taken, they will be doing an immense service to scientific surveying. I think 
in asking this we are really not asking very much, for It is not necessary to convey 
any very heavy instruments to the tops of peaks for this purpose, so that I hope 
in future that amongst Himalayan climbers we may find some who will work 
hand-in-hand with the professional surveyors in India, and give us real assistance 
by their observations. Dr. Longstaff has referred to the ascent of Kabni by 
Mr. Graham. Now, there was never any doubt whatsoever in the minds of any 
professional surveyors that Mr. Graham did make a very notable asoent, and did 
succeed in attaining an altitude which had probably never been reached before. 
The doubt was whether he had ever actually succeeded in reaching that particular 
peak which he claimed to have reached, and the points on which the doubt arose 
were not exactly those desoribad by the Chairman. I was here when Mr. Graham's 
lecture was read, and my conviction was that he had not quite succeedid in 
identifying his own position. It is quite clear from what we have heard to-night 
that, whatever point he reached, he did not succeed in identifying Mount Everest, 
and as he said that be found elsewhere, on looking round him, that the trigono- 
metrical survey of India was all wrong, and that there were mountains where there 
ought to be valleys, and valleys where there ought to be mountain ranges, there 
still remains to my mind some explanation necessary for this very extraordinary 
phenomenon. Is it possible that, whilst he failed to recognize the peaks around 
him from Kabru, he was actually on the point he supposed himself to occupy ? I 
do not know whether after all these years that doubt will ever be quite satisfactorily 
cleared up, but it would have been in those days an immense advantage to him 
had he possessed what Dr. Longstaff possesses — photographic apparatus, and a 
photographer capable of illustrating the fact that he was on the top of the peak. 
I have nothing more to say, except to join with others in conmatulating Dr. Long- 
staff on what is certainly a very remarkable and will be a very memorable a^icent. 

Mr. Fbeshfibld ; I propose to call on Sir Martin Conway, but I would first 
make one remark in reply to Sir T. Holdich's criticism with regard to what I just 
said about trigonometrical altitudes. In describing them as indisputable, T meant 
No. IV.— April, 1908.] 2 k 
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relatively final. I must point ont that twenty years ago, after oonsultation with 
Mr. Whyxnper, 1 criticized the determination of 29002 feet given for the highest 
mountain in the world, and suggested that until it bad been measured from some 
points where the effects of refraction were likely to be less serious thau in the plains 
of India, its height could not be considered as absolutely fixed. 

Now, 1 want to ask Sir Martin Oonway to tell us something about the so- 
called nieve penitente. You may recollect that two months ago Dr. Workman 
described having seen in the Himalaya a series of snow-pinnacles similar to those 
which have been very minutely described by Sir Martin Conway in the Andes. 1 
do not know if Sir Martin is aware of it, but they were seen before him by another 
South American traveller, who not only found a collection of those extraordinary 
snow-pillars, but one of them which served as a pedestal for the frozen carcass of 
a dead horse, what I may call a cheva^ perM, No doubt the unfortunate animal 
had perished in the snow in the winter. The traveller in question was Dr. Darwin. 
I hope Sir Martin Conway will be able to tell us whether the phenomena described 
by Dr. Workman seem to him similar to those which be saw in the Andes, and also 
whether he accepts Dr. Workman's description of their causes: first wind, and then 
sunshine. I would suggest that, if these snow-pillars exist in other regions than 
the Andes, we should find some English and less far-folched term to describe them. 
That of nieve penitmte was derived from a lanciful resemblance to a procession of 
white-robed penitents.* 

Sir Mabtin Conwat: At this late hour, I am afraid it would be impossible to 
go very deeply into this question of nieve peniteiUey I think I should hardly 
be justi6ed in referring to it at all, if it were not that in one of the photographs, 
taken, I believe, on Dr. Longstafi's former expedition, there seemed to me to be 
some appearance of rudimentary nieoes in the foreground. I saw no examples in 
the Karakorams, and I have beard of none observed in the Himalayas except by Dr. 
Workman in the Nun Run range. It is almost only, so far as 1 know, in t^uth 
America, and within certain^efinite limits of latitude, that they occur. They are 
certainly a phenomenon confined within regions of low latitude, i|^d they have 
nothing whatever to do with the wind. If they were caused by winds, they would 
have been found in polar regions. They are caused undoubtedly by the melting effect 
of a relatively vertical sun. It is impossible to describe very briefly and without 
illustration the manner of their origin, but it has been completely and satisfactorily 
accounted for. One jiecuUarity that they have is that the major axis of their 
horizontal section lies always approximately oast and west, unless there should be 
mountains that shade them from the morning or evening sun, when their axes may 
be somewhat twisted towards south-east or Houth-west. It was observing this twist 
and the cause for it that first opeue<l my eyes to the true origin of nieve penitente ; 
the explanation I gave has since been generally accepted. 

Prof. Gabwooi) : In spite of the early-closing rule mentioned by the President, 
I cannot refrain from adding my congratulations to those which have already been 
offered to Dr. Longstaff and his companions. 'I'here are many points of great interest 
in the paper. I will to-night allude to only one of these, namely, the character of 
the valleys below the snow-line, shown on the screen. I think that every one must 
agree that they are essentially water-cut gorges, and that ice had little or nothing 
to do with their formation. Again, tliat stream which appeared to cross a water- 
shed seems to point unmistakably to a phenomenon that we noticed also in the 


* For observations of this phenomenon in the Andes and on Kilimanjaro aid a 
discussion of its origin, see ZeiUdhrift der OeedLUehafi filr Erdkuwle tu Btlin, 1908, 
No. 2, and also p. 440 of the present number. 
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Sikhim HimalAyM, namely, the evidenoe of an eloTition of the whole mountain 
gronp at a recent date. The rivers here also appear to have received additional 
erosive power so as to enable them to cut those wonderful gorges, some of which, I 
think the author said, were LTOO feet deep. The fact that they have not been 
widened by atmospheric agents points conclusively to their very recent origin. The 
retreat of the glaciers shown also in this district is another point of great interest. 
The presence of “ hanging ’* valleys occurring in the main valleys themselves is a 
most suggestive phenomenon, and one to which I recently calle<l attention in the 
Alps. It is very instructive to find the same thing here, proving again that 
glaciers must, till recently, have protected tbeic beds from the downward erosion 
by wator such as took place in the valley below the termination of tho glacier. At 
this late hour I will only once more add my congratulations on this very admirable 
expedition. 

Mr. Freshfield : We have had a very interesting paper, followed by an 
interesting and important discussion, in which various }>oints of scientific interest 
have been raised. 1 have already informally expressed the thanks of the Society to 
the reader of the paper, Dr. Longstafif. 

Dr. Lokgbtaff : I am afraid I have not made it clear that 1 was not the leader 
of the expedition. We all three worked together to the best of our abilities, but if 
any one of us deserves the title it is Bruce. I will only mention one other matter : 
Graham’s reference to tho irreconcilability of his maps with tho actual configuration 
of the country applies to the Kishi valley and not to anything that he saw from 
Kabru. I would add that our largest cameras wore quarter-plate size, as every 
ounce has to be considered when coolies are not available. 


FURTHER EXPLORATION IN THE TIAN-SHAN MOUNTAINS * 

By Dr. GOTTFRIED MBRZBAOHER. 

The rigour of winter has for some time interrupted my scientific pursuits 
and forced me to take up quarters here. I make use of the opportunity 
to communicate some particulars respecting the ooui'se of my expedition 
down to date. 

My departure from Munich was made on April 17, 1907, in company 
with Prince Amulf of Bavaria, who, chiefly for the sake of the 

big game abounding in their valleys, had determined to travel in the 
Tian-Shan. The impulse to the journey came chiefly from the Prince. 
The invitation to join him with which he honoured me was, however, 
all the more grateful to me inasmuch as I had for some quite consider- 
able time b^n cherishing the wish to follow up my researches in the 
Tian-Shan, and as in a most generous manner His Boyal Highness 
rendered the prosecution of my soientifio pursuits praoti cable. Un- 
liappily His Royal Highness, after a happy hunting expedition pursued 
without adverse incident of any consequence, and after his return in 
complete health to Europe, succumbed at Venice, on October 16 last 
year, to inflammation of the lungs. The early and unexpected death 

* Dated ^ Kulja, Febniary 9, 1908.” 

2 E 2 
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of my noble patron oasts a dark shadow on an expedition wbioh was 
entered on with snoh joyful ex|>eotation8. 

His Boyal Highness and I passed into the heart of Asia by way of 
the Oanoasus, Transoaspia, and Turkestan. In Tashkent we foregathered 
with the other partners of the expedition : Dr. Kurt Leiohs as geologist ; 
Francis Kostner, from Corvara in Tyrol, as guide, who had already 
accompanied me on a two years* journey through Tian-Shan ; P. 
Rookiuger as taxidermist ; Francis Borgar, from Eisenerz in Styria, 
His Royal Highne6s*s hunter. From Tashkent w^e travelled together 
through Semireohensk to Issik Kul lake, and thence to Kulja, where 
the ex])edition was organized and whence it took its departure. 

The reasons inducing me to make a third journey into the Tian- 
Shan mountains rest on the consideration that, however rich the booty 
of observation heretofore gathered by mo, it yet, on closer examination, 
seemed to me to supply but inadequate basis for my investigations into 
the history of the more recent development of the mountains. On the 
contrary, urgent necessity rather impelled me to draw within the 
compass of my observations the eastern parts of the central Tian-Shan, 
including the chains stretching farther to tlie oast. The past year 
was devoted to the first part of this my ]>rogramme. The expedition 
chiefly occupied itself with the exploration of the river-sj^stems of 
the two greatest mountain rivers draining the northern slope of the 
central Tian-Shan, — Kok-Su and Agias. The valleys of these two 
mountain rivers, both of which, after flowing a very considerable length 
in longitudinal valleys, suddenly bend round and ])as8 into transverse 
valleys, delivering their waters into the Tekes, had hitherto fallen 
more within the scope of sporting circles than within that of scientific 
explorers. English and more particularly Anglo-Indian hunters, allured 
by the abundance of game in these valleys, especially by the extra- 
ordinary size of the ibex and wild sheep of these regions, had repeatedly 
picked them out for the arena of their sport. 

By my expedition, the hydrographic system of the two rivers and 
thoir most important tributaries were now investigated as far as their 
highest sources, including the glaciers, hitherto totally unknown, lying 
in the valleys at their sources. In this investigation special attention 
was paid to the structure and the composition of the mountains, as also 
to the causes of the peculiar valley formation. Not wishing to forestall 
the comprehensive report which is left in abeyance till after the close of 
the expedition, I should like here, in respect of the two river regions, 
only to state in brief that in extent they fall short of the glaciers of the 
great longitudinal valleys, Sary-Dokhas, Inylohek, etc. The biggest of 
them do not reach be^’ond 7^ to 12J miles long. Their number and 
diffusion, on the other hand, are very great. In particular parts, too, of 
the region, glaciation is notable. The total extent of territory covered 
by fim and ice is far larger than I had expected. This covering lies 
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partioiilarly thick in the upper regioufi of the headwaters of the Agias, 
as also in the region of the chains parting the Agias from the winding 
course of the middle £ok-Su. Some of the glaciers investigated are 
distinguished by unoomtkionly complicated structure. Such, e.g.y are 
those of the great valley of the Kopr-Sai, tributary to the Agias, and 
those of the £haptu-Su valley belonging to the same river-system. 

With respect to the geological structure of the territory examined, 
I confine myself to the statement that, as might be expected from 
the already published geological and palesoniologioal results of my 
former expedition, no fundamental deviations indeed as to structure 
and geological composition oomo to light in that part of the Tian-Shan 
recently brought within the sphere of investigation, as compared with 
the regions before traversed. Yet withal there do spring into notice 
substantial differences concerning both the structure of the mountains 
and the distribution of the different kinds of rook. In this part also of 
the Tian-Shan the kernel of the mountain chain is a purely sedimentary 
one, and the highest watershed between north and south is formed by 
metamorphosed, presumably Lower Carboniferous limestones (marble, 
dolomite). In the system of the watershed, besides, a striking parallelism 
of structure becomes more and moie evident. There is here, on the 
other hand, a far thicker distribution of certain eruptive rooks, more 
particularly of quartz, porphyries, and related rocks, and in part also 
of the younger porphyries, than in the western central parts of the 
mountains. Leaving out of account the great part which, in the 
formation of the thick series of crystalline slates, must be attributed 
to dynamo-metamorphio processes, the influence of contaot-meta- 
morphism exerted by the eiuptive rooks on the surrounding masses of 
rook is, accordingly, beyond comparison more important. The participa- 
tion, however, of the granite in the structure of the mountains, 
especially in the inteiior chains, here falls substantially shoit of that 
obtaining in the dominant conditions of the western part. The gene- 
rally steep uplift of the layers and the predominance of the north- 
easterly trend constitute here, too, remarkable oharacteristics of the 
structure. 

An unexpected distribution and uncommon thickness are attained 
by the recent formations (red conglomerates, clays, marls, and sand- 
stones), chai aoteristic of the Central Asiatic mountains, in the upper 
Kok-su territory, where they form independent chains rising to over 
13,000 feet. Till, however, I have extended still farther east my 
observations of these sediments, I refrain from hazarding a conclusive 
judgment respecting the mode of formation. All the same, 1 should 
like even here to point out that it seems to me a mistake for any one 
to generalize too dogmatically in this matter. The more occupied I am 
in the examination of these formations, the moie is borne in on me the 
oonviction that they are not to be explained from a common origin. 
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On the oontraiy, the more do 1 become persneded in referenoe to the 
mode of formation of these deposits, and in the faoe itself of their very 
Taried oharaoter, that the deposits piled np in the interior basins of 
the mountains must be distinguished from those deposited in the g^eat 
liver-valleyB, and these, again, from the recent formations deposited 
along the edge of the mountain system. Through extension of my 
observations to the eastern chains, I hope to be in a position to throw 
more light on this difficult problem. 

Of unusual extent and in good preservation are the traces of the 
diluvial loe age in many parts, visited by me, of the mountain system. 
Convincing evidence has also come to hand in favour of the opinion 
form rly pronounced by me (“ An Expedition into the Tian-Shan 
Mountains ’*), that, in respect also of these mountains, several larger 
phases of revolution, with intervals of periods of retrogression, must be 
assumed. In Mus-tamas valley, e.r/., there lies over well-preserved old 
moraines diluvial gompholite ; above this again thick moraine, which 
in its turn is next covered by more recent groinpholite ; and above these 
again are piled masses of moraine of the most recent Ice age. In the 
Saksan-Teke (tributary to the Kok-su) valley consolidated old moraine 
was found, ground smooth by advancing ice of a later period. In the 
Agias valley is seen a beautiful example of the sliding of younger 
moraine over older, whereby sand-clay deposit, intercepted between them, 
got dislodged in an extraordinary manner. Similar demonstrations 
offer themselves in plenty. Altogether, it would not be easy to find 
a spot where, in a manner more convincing than here, the explorer 
is, step by step, reminded how in great part the present configuration 
of the mountain system is due to )>oworfnl climatic oscillations, and 
how ])eriodB of great moisture and great drought have repeatedly 
alternated one with the other. Only under such conditions are to be 
satisfactorily explained the peculiarities (if the valley formation of this 
region — its diversity, its manifold ramifications. To these oonditions 
my observation was specially directed. 

On the conclusion of my labours in the two great river-systems 
mentioned, I turned anew to the great Musart valley with a view to 
filling up certain gaps in my knowledge of this region. The more 
important lateral valleys, whose acquaintance I had missed making on 
a former occasion, were now looked up. The glacier system, again, of 
the uppermost basin of the valley enclosing wonderful ice-currents of 
exceedingly rich articulation, could this time be more minutely 
examined and sketched. In this way I shall also be enabled to adjust 
statements made respecting the course of oertain glacier valleys radiat- 
ing from the central massif, embodied in my former report of travels 
An Expedition into the Tian-Shan Mountains ”) and in the map 
accompanying it. 

In the course and towards the con elusion of the gear's expedition. 
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the opportunity has presented itself seyeral times of tumiug greater 
attention than heretofore to the struoture of the secondary 
extending from the river Tekes. 

Unfortunately, the labours of the expedition were encroached upon 
and retarded to an uncommon degree by the weather of the past summer 
and autumn, wet and unfavourable beyond all precedent. Out of four 
summers passed in Tian-Shan this last was the most unfavourable. It 
will give a fair idea of the kind of weather dealt out to us if I remark 
that in the oourse of six months we had but nine days oompletely 
free from precipitation. Under almost exclusively west winds there 
came almost every day rain or snowfall. The whole period of glacier- 
melting is to be reckoned at hardly six weeks. Even at the beginning 
of July most of the glacier currents were readily orossable, and by the 
middle of August the water from the melted ice no longer ofiFered any 
obstruction. Frequently in the middle of summer we were transported 
into truly winter landscape. By the middle of September winter set up 
in the mountains his stern rule, no longer subject to any relaxation, a 
rule which extended far down into the foothklls. 

It will be understood how, under such conditions, there can be no talk 
of a retreat of the glaciers. Almost everywhere the glaciers betokened 
stability ; in some cases an inclination to advance. It needs but a few 
more of such years to induce a general advance of the glaciers of the 
mountain system. Exceptions from these conditions could be observed 
only in the territories at the upper waters of the Kiirtai and the Jirgalan, 
where the glaciers were in decisively vigorous retreat. Further par- 
ticulars on this subject 1 reserve for the later comprehensive report. 

The abnormal weather did not rest confined to the high mountainB. 
All over Semireohensk unusually heavy and continuous precipitations 
were experienced^ with markedly lowered temperature. In high 
situations, as in Varynkol (Okhatnishi) and other places, the corn could 
not be led in. In many parte of Turkestan, too, an increase of pre- 
cipitation has for a number of years been observed, especially in the 
past year. The following data 1 owe to the kindness of the director of 
the Tashkent Astronomico-Physioal Observatory, Colonel OssipoflF : — 

Mean uitiual precipitation 
iluriug the ton yearn 

ending Doo. 31, IHOU In 1907 

Sanxutrkand 18'193 inobeB 19-528 iuohes 

Margelan C-870 „ 8307 „ 

Aulioato 10-992 13152 „ 

Korki 5-349 „ 9 912 „ 

The figures in the two last entries of the above table cover only 
eleven months, to the exolusion of December. 

As appears from the notable investigations of L. 8. Berg, the surface of 
the Aral, as also of Lake Balkhash, is steadily rising. Further data have 
since been obtained demonstrating the continuation of this ascending 
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movement, whiob involves also the Ala-Kul lake. It may, perhaps, 
be assumed that for Central Asia there has set in the beginning of a 
period of great precipitation, of a climatic oscillation, on the duration 
and importance of which nothing definite can of course yet be said. 
Here in Kulja, where I am compelled to put up for some time till it is 
again possible to travel, the course of the winter is abnormal. It began 
about the middle of Ootober, a full month, namely, before its usual time, 
and it continues ever since with uninterrupted rigour and with extra- 
ordinarily abundant snowfall. The staff of the Belgian Mission Station, 
which has now been planted here for sixteen years, have no memory of 
any winter at all approaching this one in magnitude of snowfall. The 
snowy mantle has now a thickness of 6 feet, and since New Year the 
temperature oscillates between — 4"^ and — 1 8^ Fahr., with extraordinarily 
violent and frequent barometric oscillations. My meteorological lists 
ought this time to contain quite peculiarly interesting data. 

Dr. Leuohs having, in the beginning of December, begun his return 
journey, I hope, in the beginning of March, on the arrival of my new 
geological coadjutor. Dr, P. Qroeber, to start once more for the 
mountains. 


ON THE OBSERVATION OF DESERT SAND-DUNES. 

By VAUGHAN CORNISH, D.Sc. 

The following suggestions for observations of desert sand-dunes have 
been formulated in reply to the letter of an intending traveller in 
North Africa. I have at various times been called upon for such notes 
by travellers proceeding to Australian, Indian, and ^ther deserts, and 
it occurred to me, therefi^re, that such suggestions might bo of use to 
other Fellows of the Society. 

1. I think the most pressing thing in dune-study is the measurement 
transversely of a series of ridges of sufficient size to be called sandhills, 
i.e. such that the lower layers are compacted by weight, and possibly 
by moisture, although devoid of foreign binding material, such as, c.^., 
redepositod carbonate of lime. The ])oint is to ascertain if a series 
comprising many ridges will give an average ratio — 

Length from crest to crest _ , . ^ ^ 

Height from trough to crest ^ (approxima e y). 

In the Geographical Journal^ January, 1900, it will be seen that I 
found this to bold for lea dunes elementairea (as, I think, French observers 
call them) when averaged up, this being the same ration as for each 
of the well-known eeolian ripples of loose surface sand. 

If several such cross-sections can be obtained in different localities. 
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the results oannot fail to be valuable whether the figures be oon- 
firmatory or otherwise, provided there be a sufficient number of oon- 
seoutive ridges included in each group. The amount of time at 
one's disposed being always a controlling factor in the work of a 
traveller, I would lay down the following rule for these measurements, 
viz. include as many ridges as possible, and measure with less minute- 
ness rather than use up time in refined measurements of a short series 
of waves 

A good check on this measurement of a long series is to take the 
cross-measurement of two consecutive waves (three ridges) of the same 
group at a number of different places and average them up. 

Second only in interest to the above are the following points, viz. : — 

2. Longitudinal extension. — In Sindh there are longitudinal dunes 
formed, I doubt not, by wind action on partly consolidated sand con- 
taining some carbonate of lime derived from foraminifera. In addition 
to the processes for forming longitudinal structures described in my 
paper on Snow Drifts (Oeotjrnphieal Journal^ August, 1902), there has 
also, 1 think, in Sindh, been a process of building up a long continuous 
ridge by filling between, and thus joining up the comparatively short 
residual longitudinal ridges left by the cutting through of the semi- 
consolidated transverse ridges. It would be a good plan to look out 
for such structures, and a repetition of such processes in other deserts, 
particularly where there is some material to make the sand more 
compact, particularly in the lower layers. 

There is also to be observed, and more particularly described and 
photographed, the longitudinal arrangement of consecutive crescentic 
dunes (medanos). Also, I understand that west of the Nile there is 
a tendency for the dune massif to elongate itself indefinitely in the 
direction of the wind. This is what one ought to expect, the eddy 
produced by an obstruction being always much longer than the width 
or height, and the transverse arrangement being only the wave- 
structure, which is necessarily of comparatively small dimensions ; 
of. the elongated sandy shoals accumulated in sheltered positions in 
rivers, and their transverse ridging by current-waves and current- 
xipples (such as are described in my paper in the Oeographical Joumalt 
August, 1901). Neveitheless, more particular observation of those 
elongated dune massifs, and of the process by which elongation is 
accomplished, are certainly desirable. 

3. The third point to which I would draw attention is the relation 
of dunes to atmospheric and ground moisture. Water is often easily 
obtainable at the foot of a large dune. Near the Nile delta this, as 
1 found, was often the cause of the dune, sand-drift being slackened 
where the sand was wetted. Elsewhere, in the French Sahara, I have 
read that the moisture is an effect, not a cause, of the dune. The sand- 
hill undoubtedly absorbs rain, and, I think, holds the moisture in its 
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lowor layers. The dew effects observed upon the denes are very 
remarkable, even when there has been no rain for weeks, and bnt 
for the rapid evaporation in the day, one is tempted to think that 
dew-ponds might be formed, as on the poroes chalk downs in England. 
Such moisture consolidates the lower part of the dune, but, readily 
evaporating at the surfSaoe, allows the top layers to be redistributed 
by the daily breeze. If strong and continuous winds remove the dry 
and loose surface too rapidly, erosion forms are produced in the com- 
pacted underpart. Thus from several points of view the relation of 
blown sand to moisture is worth studying. 

4. I desire to draw attention to the exaggerated effect of certain 
storms in transporting sand, and even apparently of holding the finer 
particles in suspension. This may }>robably bo due to an electrified 
atmosphere. I have found by experiment that sand, though heavy, 
is readily and violently moved by electrification, on account, I suppose, 
of the smallness of the particles. I have not myself gone much further 
into the interesting but difficult question of the effect of electricity 
upon the transport of sand. It may be that such winds are responsible 
in some deserts for much of the traus])ort of sand, whilst the ordinary 
breezes do most of the modelling of the sand-dunes. 

5. The rate of movement of dunes is, of course, interesting, but 
unfortunately a traveller can seldom deal with it. 

Finally, whatever is to be described should be photographed, and 
the photographs should, whenever possible, be taken in a low morning 
light -a low light for shadow and relief ; the morning, in order to avoid 
the sandy haze of the later day. 


THROUGH EASTERN TIBET AND KAM. 

By Captain P. K. KOZLOFP.* 

lNTttODU(’TION. 

On Captain P. K. Kozluff’s return to Kussia in liK)], after his prolonged absence in 
Tibet, he j^ut the finishing touch to his exploration work by compiling a most 
valuable scientific rciwrt on tlie lands through which he had passed. The following 
pages are a translation of that part of his narrative which deals with the expedi- 
tion’s adventures from the time of its leaving the Tsaidaiu on the journey south till 
it reached Chjerku. 

During March, 1000, it made its way westwards along the norlliem bank of the 
lake Kuko-nor, and, crossing the eastern Tsaidam, reached on April 14 the fortified 
post of the Baron-Dsassak (longitude and latitude 36'^ 10' 65" and 07® 21' 47" ; 
height, 0380 feet above sea-level). Here a depot was formed to serve the purpose 

• Translated by Taptom A. B. Liodiay, 2nd King Edward’s C)wn Gurkha Rifles. 
In the Oeoijraphical Journal^ vol. 19, p. 576, is a summary account of this Kussian 
Expedition, 1809-1901, also by Captain Kozloff. 
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of a base while in Tibet, and here camel transport was abandoned. The journey 
onwards is related by Captain Kozloflf as follows.* 

, Narrative, 

With the expedition’s arrival at Tsaidam the curtain may be said to have come 
down on the first act. For a whole year we had lived amoogst Mongols— * * § for the 
most part peaceful and good natured — learning about their country, studying their 
mode of life, and for transport using camels, an animal which Russians soon became 
accustomed to on the line of march, especially if commanded by experienced officers. 
We were compelled to part company with those animals here, and in their stead 
to possess ourselves of bull yaks, or kbainiks.f These beasts live in the mountains 
and high tablelands of Tibet, where exist nationalities as different in their manners 
and customs to the primitive Mongols as their fierce and obstinate yaks are to 
camels. 

Savage by nature, the buU yak, when on the line of march, in camp, or when 
grazing, is always trying to find an opportunity of goring his neighbour, regardless 
of whether the latter be a bull liko himself, a horse, or a human being. The worst 
characters among them are easily recognizable by the broken points of their horns. 
Across mountainous country they are slow travellers (from 3 to versts an hour, 
sometimes less), while they carry only half the load of an average-sized camel. 
As, in addition to this, yaks are more subject to epidemic diseases than camels 
(plague, khas,t etc.), they often prove to be a more expensive mode of transport. 
The difficulties of travelling with them are inBnitely greater than when using the 
far-famed — and deservedly so—** ship of the desert.” 

As a transport animal, the bull khainik stands considerably higher. It is more 
gentle and tractable, more used to narrow footpaths, and to a certain extent is 
dignified. Consequently it preserves its strength throughout the day’s march 
instead of wasting it when leaving camp, as a yak usually does, by uselessly 
plunging about from one side of the road to the other. The khainik is, of course, 
much more valuable, costing about thirty roubles, while a transport yak can 
generally be bought for ten ; that is to say, it is three times as expensive as the yak. 
A camel caravan can be loaded up more expeditiously than a bull caravan, as 
the men of the escort, divided into pairs, can work independently, and soon get the 
caravan ready. This is impossible with bulls. Each animal has to be held by one 
or two men, while its load has to be lifted up high at the same time § by at least 
four, two on either side. The loading of obstinate animals takes quite five minutes, 
and requires double the usual number of men, while the baggage suffers in 
I)rop<irtion. 

Uaving left the bulky and heavier loads at our Tsaidam depot, we packed our 
'ribetan baggage, reduced to the smallest limits, in small boxes, bags, and wallets. 
The ideal load for a yak is a pair of ammunition boxes weighing, including the 
felt lining, 6 poods. But oveu after reducing our allowance to the utmost, wo found 
ourselves with thirty-five loads, to carry which we took forty bulls, the majority of 
them being khainiks. Besides myself and my immediate assistants, the />crso/iwe/ 


* I pood = 40 lbs. , 1 verst = 'i mile approximately ; 1 sajen = 7 feet ; 1 rouble = 
Id. approximately. 

t Khainik, a cross between a bull yak and a domestic cow. 

J With khui, yaks lose their appetites, saliva pours out of their mouths, and 
‘ Neiitually their hoofs drop off. 

§ Camels are loaded up differently. On the word Tsok tsok ” and a gentle pulling 

of the leading ropo, they lie down, and the load need not be lifted higli off the ground. 
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of the expedition consisted of twelve grenadiers and oossacks, to assist whom in 
managiog the ball transport, to which they were unaccustomed, four local Mongols 
were engaged at the 'I'Baidam — two, Dadai and Ohakdoor, from the village of the 
Dsun-dsassak, and the other two, Hardy and Jeroy, from the village of the 
Baron-dsassak. The first of our native companions, Dadai, had previously accom- 
panied Prjevalsky as a guide and Tibetan interpreter, when returning from Lhasa 
to the Tsaidam on his third journey in Oentral Asia. In addition to these four 
Mongols, we commandeered a Chinaman called Li, who knew Tibetan. He was a 
fine-looking, powerful man, and, when not smoking opium, appeared well able to 
climb the mountains of Tibet. The Tibetan party was thus brought up to a 
strength of twenty men. 

Besides the above, 1 also took Ivanoff (who was in charge of our depdt at the 
Tsaidam) as far as the lakes of the upper Hwang Ho and two selected Mongols to 
escort him on the return journey. I did this, feeling certain that, in addition to 
the boat, he would have to take back a large quantity of skins of mammals and 
whatever else we might collect, and I therefore took, besides the bulls, three 
transport camels and three ponies — one for each of them. 

Meanwhile the rays of the spring sun were daily becoming more powerful. 
The shrub and grassy vegetation, coming to life again, beautified the bleak vale of 
the Tsaidam. In the air, which was fragrant with the aroma of fresh vegetation, 
the buzzing of insects and the twittering of swallows, soaring high above the 
mud-walled fort, never ceased for days together. We were all irresistibly 
attracted to the south, towards the mountains whose dark blue gorges were 
becoming more clearly visible. In one of those nullahs our Tsaidam hermits 
— Toleshoff and Afutin, who were in charge of the camels — had for some time 
past taken up their quarters. In addition to the Mongol shepherd engaged 
for the period of the depdt’s stay at the Tsaidam, their paucity in numbers 
was supplemented by the dogs, which had been our faithful companions from the 
day of our start from Altaisk. To take the latter’s place in the Tibetan caravan, 
I bought from a neighbouring Mongol a huge Tibetan mastiff called Garza. 

By the middle of May we had completed our arrangements for the onward 
journey, and the 17th of that pleasant spring month was chosen for our start upon 
the long and little-known route. By daybreak we were all astir. Loads, bulls, 
and men filled the courtyard of the fortress, while Russian, Mongolian, and Chinese 
shouts intermingled to break the morning silence. In addition to those who 
were setting out, a large crowd of extraneous people had assembled, some of whom 
worked hard and were useful to us, while others chattered lazily and were a 
hindrance. The loading up of the bulls was commenced j but how difl'erent to dealing 
with camels ! Several of the obstinate brutes lay down ; others plunged about, and, 
having broken away from their attendants, never rested till they bad thrown their 
loads. We spent a long time loading up in that narrow, confined space, and it was 
not till noon — the very hottest hour of the day — that we were at last able to leave 
the settlement and wend our way into the open valley. Then we were able to 
breathe more freely and look around us. After two or three hours’ going, th^ 
caravan, divided into three sections, was maintaining pro])er order and moving 
steadily southwards. Looking back, we all took leave of the village, which seemed 
to us now so near and dear, and above which could be so clearly seen the meteoro- 
logical station, as well as the Russian ensign fluttering in the breeze. Muravieff, 
who was doomed to many days of solitude, was standing on one of the flat roofs 
watching the fast disappearing column. 

Beyond the rugged, flinty waste which rises gradually towards the hills, the 
Burkhan-Buddha range towers upwards, and in one of its nullahs — Nomokhun by 
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nam« — we had arranged to camp. Oloae to us a small stream wound its way, 
gathering strength on its onward journey from the bubbling, murmuring brooks 
which tumbled into it, and instead of dust and saline deposit, we trod underfoot soft 
patches of green gi'ass, and began to hear the monotonous cry of the jackdaw, 
partridge (Caccahis ehukar), wild pigeon, and other feathered creatures. 

The name Burkhan-Buddha, adopted from the time of Prjevalsky’s first journey, 
is the name given to the comparatively small (in extent) range * bounding the 
southern end of the eastern Tsaidam. From this shut-in Central Asian basin, 
these mountains have the appearance!! of a solid uniform -shaped wall, supporting 
at a height of 17,000 feet a fairly flat summit (only in places does it reach the line 
of eternal snows), where the streams rise which tumble down on either side. 

The foot of the hills on the northern aide is 10,500 feet above the sea, but on the 
southern side it is nearly 13,500 feet, though measuring scarcely 12 versts from the 
top. On both sides the nullahs arc stony, wild looking, in places very narrow and 
dark, and, thanks to the .scarcity of water, bare and bleak. A few tiny rivulets, on 
issuing from the hllh, bury themselves beneath the surface of the ground, appearing 
again at the bottom of the nullahs as springs or wells after their subterranean 
journey. These hills are composed of clear granite, with an admixture of plagio- 
clase, quartz, bisilicate, and cpidote ; also of tonalit, gneiss-granite, gneiss, green- 
stone, limestone with streaks of pyroxene and epidote, calcareous spar, quartz, clay, 
sandstone, and slate. 

In the way of mammals were to be found wild yaks, wild goats or sheep, deer, 
antelopes, marmots, hare, skunks, foxes, wolves, lynx, panther, and Tibetan bears. 
And of birds there were white and brown vultures (Uypfi himdlayensia and Vultur 
monachm^i the lammergeyer {OyjHn^tm harlHifm\ the golden eagle (^Aquila 
daphanea)^ the hawk (Tinnunculvs alawfariun, IJicrofalco Jhnder»oni)y owls, 
brown owls, and occasionally even kites ; also the black raven {Corvm corox), the 
Alpine jackdaw (Fregilus grumlus^ F. yVpinus), wild pigeon (Columba rupestriit\ 
two kinds of hill turkey (Tefraogallm ihihtanm, T. Kozlovn\ wild partridge 
{Caccahis chu/car), mountain finches, jays (Jtodoceg huinilis\ blackbirds (iVfro- 
cinda saxatilii), Acoentor falveacfnsy Motacillaj Dudytes dir(‘ola^ Pratin^'dla maura^ 
red-tails, peewits, martins, hill swallows, and many others. 

The flowers only begin to bloom in the beginning of summer. On 
entering the Nomokbun nullah we found, on the narrow patches of green 
meadowland and amidst the thick brush-like grass, just oi)euing out, yellow 
dandelions {Leontodon) and two kinds of silverweed {Fotentilla aniertna). By the 
banks of the stream were logoiis, and somewhat farther from the water, on the 
bare, dry, stony soil, t6rmoi)sifl; alongside of this was the tiny Molcolmia, and 
on the same grassy patches near the rocks, where the full warmth of the sun is 
felt, grew the beautiful iris. 

Some 10 versts higher up the nullah, m small ro-ontrants, wc came across white 
potentilla, artemisia, androsace, pink draba, and bright yellow, sweet- smelling 
gadea. Still higher and on damper soil wore carez, and growing amongst them 
the small blue gentiana. In places the ground was yellow with ranunculus and 
three sorts of iris — two lilac-coloured or blue aod one yellow. 

During the next day's march, wo saw growing in the more tempting side 
nullahs clumps of very small primula, with pink petals. Here and there amongst 
these dwarfs towered others, tall and full of sap, with greyish-green leaves and 
pinky-lilac, sweet-smelling petals. There were various kinds of grasses, more 

* In length not more than 100 versts; i.e. from the stream Nomokhun-khoto on 
tho west to the river Egrai-gol on the oast. 
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ranunculus and polygonum, just in flower. These were along the bottom of the 
nullah. On the clay hillsides grew three kinds of astragalus, and a tiny euphorbia 
which literally covered the small mounds of earth thrown up by the burrowing 
of marmots. We found large quantities of the above flora on the sunny or south- 
west side, and amongst the rooks was found the first and only specimen of the 
Hhmm $pic\forme in flower, as well as the Gnaphalium leontopodium* 

Higher in the hills we came across the Frzewalskia tangutica, the former hand- 
some iris, pretty yellow pedicularis, ranunculus, two or three wixifraga. The three 
last, t.f>. fedicularis, ranunculus, and saxifraga, grew near water. On clay, broken 
hillsides was tho yeQow corydalis juHt coming into flower, alongside of the ephedra 
and light lilac-coloured astragalus. On soft grassland amongst resplendent primulas 
was the Adonis c<frulea. The great cold coming every now and then had prevented 
the gentians and violets from flowering earlier. On the southern slope the flowers 
were poorer and less developed, owing to the colder mountain air ; but at the foot 
of the hills on the southern side, in sbeltwed places, we found one or two sweet- 
smelling stocks (JJheiranihus), 

We reached the northern foot of the Burkhan-Buddha range the first evening, 
and on the second the Noyon-bulak (spring), where we had arranged to meet the 
fiaron-dsaasak. Here we made our final preparations, and got together a flock of 
some seventy sheep before proceeding further. After passing some nomad Mongols, 
the expedition reached an excellent camping-ground, where grazing was plentiful ; 
and here wo decided to stay for tho best part of a week, so as to learn more about 
these hills and get better acquainted with our animals. This comparatively 
long halt was all to the good, as it accustomed our breathing-organs to the 
rarefied air. For our new companions this was especially necessary, as the 
weakest of them at this high altitude suffered considerable discomfort for 
the first few days, after which all went well, and we were able to make numerous 
excursions to the adjacent uninhabited nullahs. Tije hill flora daily began more 
and more to awaken, and consequently to enrich our collection. On reaching the 
hill Laduigin, our indefatigable botanist, seemed to be rejuvenated, and spent whole 
days in the nullahs, carefully searching them. ,Kaznakoff, who was also an expert 
collector, amused himself getting together a quantity of invertebrate specimens, 
and seemed thoroughly to enjoy filling jars and bottles with the various kinds of 
mollusca, beetles, and flies, which were unknown to him, not to mention lizards and 
snakes. Teleshoff was equally in his element shooting birds and animals peculiar 
to Tibet. In fact, with our arrival in the hills a mantle of energy seemed to have 
fallen upon the members of the party, and it was to no vain purpose that the south 
had BO loudly called us from the Tsaidam’s inhospitable waste. 

We were still obliged to keep our huge, fierce mastiff Qarza on the chain, for 
fear of its attacking the Mongols, including even its former owners. Since it had 
got to know us it would attack all of them, except those of the Buriats who now 
and again wore their national costume. The strength of the beast was marvellous. 
Once when barking excitedly at some intruder it dragged about after it the heavy 
ammunition-box (2^ poods) to which it had been fastened during the day, pulling it 
from place to place. At night we used to let it loose, and the Mongols had, in 
t otvsequence, to be careful where they weut. 

But, alas I a cloud soon darkened our pleasant pastime in the surrounding hills, 
iu the shape of the serious illness of our Chinese interpreter. With each day he 
grow thinner and paler, so that, much against my will, 1 was at last compelled to 
send him fifst to the I'saidam, in charge of the Baron-dsassak, and afterwards 
when convalescent, to his own town — Sining Fu. I discovered later that this 
invalid (Li, as the Chinese called him) was e great trouble to the dsassak, 



408 THBOUGB EASTERN TIBET AND EAK. 

compelling the latter to produce whatsoever this licentious Chinamen desired to 
indulge in. 

At dawn on May 27 — a clear, frosty morning — we recommenced our march, 
and by nine o’clock W succeeded in crossing the Burkhan-Buddha. The ascent 
to the pass was steep and stony, and the top covered with a deep layer of snow. 
The height of the pass — Nomokhun-dawan by name — was, according to my 
aneroid, 16,030 feet. The neighbouring peaks, towering one above the other amongst 
the eternal snows, seemed to be thousands of feet higher. The caravan made good 
time in reaching the summit, with the exception of one of the camels, which we 
were obliged to lead back and to leave to its own devices on the first patch of 
fiat grazing-ground we could find, till our Mongols should return to the Tsaidam. 
From the Tsaidam, which was enveloped in a yellowiBh-grey haze of dust, a 
piercing wind was blowing, and the temperature was 6A°. Fleecy bits of mist, 
becoming detached from the remainder, wandered amongst the higher peaks, and 
turning into black, leaden clouds, every now and again burst into sleet. Towards 
Tibet the weather looked most forbidding. Tlie sky was overcast, and the dark yellow 
hilltops, buried in the clouds, had the appearance of being wrapped in cotton-wool. 
Near the summit no animal life was visible, and such vegetation as grew seemed 
benumbed with cold. It was only when we descended on the southern side of the 
range that we came upon a stream, free from ice, whose green banks were a relief 
to look upon. Here wo found quantities of wild-yak boues, and from their enormous 
size it was evident that the animals were uniisually large. We were not fortunate 
enough to come across any of these beasts, though recout traces of a large herd on 
the soft clay soil clearly pointed to their frequenting the locality. In the course 
of the day wo saw a bear, as well as a small fiock of wild goats or sheep. 

The following morning we found it fairly cold at our camp at Shara-beilebir, the 
thermometer showing the minimum temperature at sunset had been 13*6® below zero. 
The stream had dried up, leaving a glistening icy crust behind it, but nevertheless, 
after an hour or two the rays of the southern sun began to warm us. The onward 
path lay in a south-westerly direction towards the Alyk-nor lake, which feeds 
a stream of the same name that flows eastwards till its junction with the Egrai-gol, 
On climbing the next ridge wo saw a large valley, and close to us a wide atrip of 
water shining in the sun. A little later the lake itself came bto view, and beyond it, 
in the grey distance, the Burla-Abgai hills. In the south-east stood out the Amnen- 
kor range of mountains. These, like the Burkhan-Buddha, which we had just 
crossed, had a covering of snow on the summit. In addition to these principal ranges, 
there were quantities of smaller hills running away to the south and filling In the 
whole distance to Tibet, which here had an average height of 13,000 to 16,000 feet. 

After a couple of hours we reached the north-east shore of the Alyk-nor, where 
we selected a soft green patch of ground on which to encamp. Messrs. Kaznakoff 
and Laduigin, taking advantage of the fine weather on the first day (May 28), 
went out on the lake in our boat to ascertain its depth. The greatest depth was 
15 sajens by the steep bank at the southern end, the shallowest part being oflf the 
low bank at the northern end. From the northern shore the lake became gradually 
deeper for some 7 or 8 versts, and only when within a verst of the southern bank 
did it suddenly become shallower again. 

The men woot out to shoot antelopes (Pantholops Ilodg^oni and Procapra 
pict%cauda\ which were to be seen grazing here and there in the wide valley. A 
herd of wild asses {Adnus kiang) were seen across the stream opposite our camp, 
and on the other bank of the lake was a large herd of wild yaks. The fabulous 
quantity of wild mammals to be found everywhere in north-east Tibet can be 
accounted for by the almost complete absence of their worst enemy — man. 
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Birds, both swimming and wading, soon made their presence on the lake known 
in the profound silonoe of the evening. Grey Indian geese, ducks, divers, pintail, 
redblll, crested mudsuckers {Sterna hirundo\ handsome widgeon, egrets, plover 
(Charagrius Monyolious)^ red-legged water-hens {Tutanus Oalidris), sandpiper 
(Tringa TemmhicMi), and black-necke<l cranes {Orua nigricollia). Close to the 
shores of the lake or on the stream we found the long-tailed eajile, tish-hawks, 
falcons, black-eared kites, ravens, larks, jays, iinohed {P yrgilauda raficollia and 
Onychoapiza Ihczanowakii), swallows, and a few others. 

On the second day of our halt by the Alyk-nor, 1 set out early in the morning 
to make a rough sketch of the lake, taking with me Badinajapofl and Badukshano0', 
as well as one of the Mongols. We nil rode, carrying only what was necessary 
for a shooting trip on our saddles — a teai)ot,cupB, and a few eatables. The weather 
was glorious -calm and clear. The sky above was marvellously bhie, and we could, 
thanks to the transparency of the air, make out distinctly the most distant objects 
in the valley. 'J'he lowlying shore along which went first roile was uniform in shape. 
Sand-banks projected from tlic water, forming islands, whioh served as an asylum 
for the birds. In places we came ujxm springs, fringed with green, on which wild 
asses and anteloiie were feeding. But what interested us most wore the bears, 
whoso fresh tracks had been noticeable as soon as we left camp. They had 
apparently passed the night on the higher ground, moving down at daybreak to the 
shore along which we were riding. While 1 was busily employed trying to sketch 
the banks and put in the sluvde of colour on the top of the water, as well as to 
sketch the birds swimming about on it, my companions amused themselves 
watching the various herds of animals wandering by the slmre. The bears were 
soon sighted, and we could with the naked eye easily distinguish the ixiwerful 
build of the male compared with smaller dimensions of his mate. Now that they 
were in our jiath, the temptation to go after them was irresistible. As we gut 
nearer we saw that they were playing, and that it would (Consequently be easy to 
get close enough for a shot at them. 

Leaving the ponies, HadmajaiKiif and I went after them with the cunning of 
experienced hunters. Not a sound disturbed the deathly stillness of the morning 
air. Dust, raised by a footfall, fell whence it bad risen, and there was no reason to 
fear that our quarry would scent us. When, however, we reacheil the patch of level 
ground on which they were disjiortmg themselves, wo were at once perceived. 
Bruin instantly stopped playing, and, raising himself on his haunches, looked 
intently in our direction. His mate shuffled up to him, equally alarmed. For the 
moment they might have boon statues, but quickly arranging which animal each 
was to take, we lirod simultaiioously. My bruin fell heavily on the sward, while 
the she-bcar appeared to ‘do the same; but quickly getting up, she almost uu- 
iioticeably slipjied off the green and disappeared. WliCn we came up to the other — 
thu dead bear — she had already gone some distance, but with the glasses We could 
make out her quick shuffling gait and occasional halts, as the poor Irightened beast 
looked back in our direct iou. My companion mourned her escajie, but 1 endeavoured 
to console him by saying that in tlie future months ne would have many a chance 
of correcting his mistake and jiroving to us his marksmanship. 

Ilavirjg skinned our victim and fastened his coat to one of our caddies, we were 
ready to move ou, when suddenly I cauglit sight of another large old bear coming 
quietly towards us from a neighbouring marsh. While I avus wondering what was 
to be done, he came closer and closer, as if purposely making for ub, until 
he was within 400 paces. Slipping off ray i>ouy, I quickly went to meet him, and 
wlien within about lliO paces, dropped him like a log with a couple of bullets from 
uiy Berdan rifle. His skin, like that of the first, was in excellent condition, so 
No. IV.— April, 1908.] ^ v 
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we lost DO time Id removing it. Inside him we found eome eggs, probably those 
of birds whose nests he had pillaged in the marsh. The stomach of the first brnin^ 
which I had killed in the middle of bU game of play, had been quite empty. 

Having tied the second skin to one of the saddles, we lost no time in pushing 
on towards the foot of a small hill, Tologinin by name, where by the bank of a 
dear running stream, llowing from a north-westerly direction into the Alyk-nor, 
we called a temporary halt. With the dry wood and grass around us, we soon 
had a nice fire burning, on which we roasted moat and boiled water for tea. Our 
appetites that morning were indeed to be envied, for we were as hungry as the 
proverbial hunter. The ponies we let loose, and they revelled in the green pasture 
land. The weather was perfectly glorious. Not a cloud was to be seen in the pure 
blue sky, and the rays of the sun, now high in the heavens, were perceptibly 
warmer. Lying on my back on the soft velvety grass, I gazed upwards into the 
wonderfully azure sky, and high above me in the blue 1 could distinguish wandering 
birds of pre) — vultures — from whose sharp eyes the carcases of our victims had 
not long escaped. These rovers of the air moved towards the direction of their 
booty, and then swooped downwards like veritable bombs. Taking up my glasses, 
I looked at the place where we had left the dead bears, and saw a wild ass come 
up to one of them, walk round it, and then, stopping with his head erect as if 
suspecting 'something, suddenly dash off at full speed. The feathered scavengers 
were still moving towards one central point —their booty — where a glorious feast 
awaited them. 

After finishing their tea, niy companions set to work improving the skins by 
scraping off the thick fatty tissues,* which, as we threw them aside, served to 
entice one of the white vultures. It swinqied down quite close to us ; but for its 
daring impudence this winged robber forfeited its life, being bowled over by a 
bullet from one of our military *Hhre6>linc rides. Its plumage was so beautiful 
that wc kept it for our collection. Later W'o continued our journey round the lake, 
keeping for as long as possible close to the shore. The western end was much 
intersected by small streams falling into the lake and forming between them ponds 
and louls, which made movement both difficult and slow. Avoiding a bog, we 
got on to what was evidently an animal track, winding about on gravel soil 
and gradually, almost imperceptibly rising, bringing us on to the high shore of the 
lake, whence we could see the valley lying before us in all its beauty. On the 
glistening surtace of the water the huge iteaks of the Burkhan Buddha were 
i-efiected as if in a looking-glass. 

Having killed some shore swallows {Cotik riparia) which were flying over the 
rocky shore, we continued on our way. {Shortly afterwards we saw a herd of wild 
asses coming towards us from the near hills, and they were bravo enough to 
approach within fifty paces of us. I studied them intently through my glasses, 
but in their large deep eyes could detect no sign of fear — only curiosity. How- 
ever, we were obliged to push on, and as we moved forward they at once took fright. 
They raised their heads high, snorted loudly, and then turning roimd quickly 
gallo^MHl off, kicking at one another as they went. When on the move the wild 
ass carries his bead proudly erect, and waves his short tail from side to side. On 
our way to camp by the eastern shore of the lake we passed a great number 
of them, and in addition several antelopes, whose beautiful shape and graceful 
build, the size and carriage of their iiorns, as wcdl as their quick and curious gait, 
called forth remarks of admiration and astonishment from my young companions. 

* It is only ]>()8Hibl(' to skin aniniHls roughly when out shooting; the actual cleaning 
and curing ol tropbic'4 is done in camp. 
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We were so busily occupied in watching the various animals that we imperceptibly 
approached our camp, to. the east of which (and on the left bank of the stream) 
Ivanoff and some of the cossaoks were waiting to show us the best crossing. A 
few more minutes and we *were in. With sjdendld appetites we tackled the 
mutton and drank our tea, deeoiibing to the others what we had seen and done* 

The Alyk-nor lies in an open valley, bounded to the north by the Burkhan- 
Buddha range, and to the south by the Under-Kuku hills. Although nearly 40 
versts in circumference, this fresh-water basin seems comparatively small, owing to 
the gigantic scale of its surronndings — the Tibetan mountains. Its height aboTe 
the sea is 13,370 feet. Its greatest length, which is by the lowlying shore at the 
north end, is 15 versts. Its other measurements have been already given. The 
colour on the top of the water was very variable, depending on the condition of the 
surface and the light. If the water were calm, the surface smooth, and the sky 
cloudless, the lake seemed steely-blue. Under opposite conditions its colour was 
monotonously grey, varied only by occasional dark shades. 

As regards ichthyological faima, the lake could boast of but few varieties, 
though it was literally crammed with fish. The great quantity of them, as well as 
in all the lakes, rivers, and streams of Tibet, is undoubtedly due to these waters 
having probably never been fished since the beginning of tbc world. We kept the 
following specimens from the Alyk-nor for our collection : Schizopygopitis thermaliSf 
Sch\ TTialacomthus and aphua {NemacMlus Kunyesaanus^ N, Cras6w\ of which, 
according to Prof. A. M. Inkoylsky, of the Kharkoff University, the latter is a 
new species. 

The foreshores of the lake were covered with a grassy vegetation. The low- 
lying ground was dotted with green patches, on which were small reeds, blue and 
yellow iris, primula, and saussurea; and amongst them the common shrubs 
{Myricarid Froatrata) so typical of Tibet. The flora to be found on the 
northern shore of the lake wore richer and more varied. In a stony nullah 
close under the hill we came across crimson milk -vetch {Astragalus BcythropuB\ 
while here and there was sweet-smelling stock (Oheiranthua), and in the 
narrower clefts under the cliffs were more of the common shrub {Myricaria 
proatrata). Their leaves appeared paralyzed with the frost, and broke off the 
moment one touched them. Amongst them the pedicularis was struggling to come 
into flower. Near the myricaria, as if thrown there, was the green rose {Saussurea)^ 
of which some of the preceding year's tall bushes were still in flower. On the top 
of the steep cliffs was the corydalis, and lower down the euphorbia. A somewhat 
loss common plant was the Przewahkia tangutica with yellow petals, and growing 
on the dry clay slopes were wild t^ea bushes and eurotia. 

The stream Alyk-noring-gol, flowing out of the north-east comer of the Alyk-nor, 
runs in an almost west-to-east direction, corresponding to the trend of the hills 
and the valley which they enclose. At first narrow and of a yellowish clayey 
colour, this stream as it moves eastwards widens and becomes clear from the rapid 
silvery waters of the brooks tumbling into it from the neighbouring Amnen-kor 
range, which is the western prolongation of the still larger range Amne-maohiu 

Grey-headed Grandfather ’^). The length of this stream till its junction with the 
Egrai-gol (on the left bank) is about 80 versts, and the force of its current was 
fairly strong. 

The Alyk-noring-gol valley, narrowing in places to a width of five versts, and in 
others opening to nearly double that width, is rich in pasture land, and affords ample 
grazing for wild animals. The Tsaidam Mongols go there every year to hunt wild 
asses, antelopes, and wild yaks. The vegetation at the lower end of the valley b 
little different to that by the lake. The further we proceeded eastwards the greater 

2 F 2 
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quantitieB of statice, Przewahkia tangutica, and eurotia wero visiblo ; along the 
streams rising in the Amnen-kor llyppopJim rhaynnoides, Poitntilla fruOco^'j,^ were 
abundant. Amongst the yellow and lilac-oolonreii iris mentioned above was the 
Iris tigriday which eventually took its place. This had large beautiful flowers. By 
the marshy edges of pools we found Ladotis, and a little higher Thermopsis alpina. 
Here and there was the Myricaria prostrataf but it was more scarce than formerly, 
and consequently finer. There was also the greenish-yellow slipper, the small low- 
growing ephedra and the Lasiagrostis splendem ; th^‘ latter we found along the 
sides of the valley close to the hills. Amongst the Hyppopha rhamnoidrs grew 
clematis {Clematis Orienialis) and the tiny sweet-smelling honeysuckle {Lonicera), 
and along the branch streams rhubarb {liheum spic^orrnc). Under the hill on the 
southern side of the Burkhan- Buddha range tliero wore quantities of stock {Oheiran- 
thus) with yellow and reddish-brown flowers, deeply rooted amongst the stones. 
By the marshes along the northern foot of the Amnen-kor various kinds of herbs 
and other grassy plants were growing, among which was the primula and golden- 
yellow bachelor’s button {Ranunculus). 

At the confluence of the Alyk-noring-gol and the Egrai-gol we met for the first 
time the nomad Tanguts belonging to the Aimak Uangan. They were living in a 
small number of** banuiks,” called by the Tibetans ** kinags.” 

After traversing almost the entire length of the Alyk-noring-gol valley, we left it 
near the Kiiku-bulak (spring), entering one of the northern nullahs of the Amnen- 
kor, which we were obliged to cross so as to be able to ])roceod on our journey south. 
At first this nullah seemed quite attractive, but as wc moved up it the view became 
wilder, the ascent stonier, steojior, and narrower; even the path was sometimes 
invisible, and before we had been on it long, Jeioy— one of the Mongols who was 
invaluable as a shepherd in charge of our animals, though worthless as a guide, for 
which purpose tie had been given to Uh by Baron dsassak -was, to our disgust, 
obliged to confess his ignorance as to the road. As soon as 1 hoard this 1 ordered 
him to proceed in rear, and trusted to my own instincts and thr knowledge which I 
had acquired in my prolonged wanderings to enable mo to guide the party. . 

The first day of our stay in tho Amnen-kor hills, Juno 0, was remarkable 
for the great cold, coupled with the quantity of snow which fell in great heavy 
flakes from early morning till noon, covering the ground with a thick layer more 
than a foot deep. As we slowly ascendeJ, the feathered inhabitants of tho higher 
hills — mountain finches {Lcucasticir hs-maiopygia) — flow down the centre of tho 
nullah, and with shrill cries crossed from one side to the other, now and then 
settling close to the passing caravau. Amidst the noise of their cries I soon heard 
others — sweet, delicate, soft sounds — tpiite new v, me, and which at once attracted 
my attention. After a few minutes I was astonished to see on the nearest rucks, as 
well as on the grass-covered sIojkjs, some very beautiful birds which it was nut 
difficult to recognize as the Lturostirlc Rohocoiubkily discovered on the late 
Brjevalsky’s last journey in the Burkhan-Buddha mountaius, and which 1 had fur 
8<»me time hoped to come across in this juirt (tf tiie Til>etan hills. M. Brjevalsky’s 
exjiedition suc^cceded in securing only one 8j>ecimeii of this bird, in spite of making 
a Bi)ecial trip in order to try and get a hen bird (they had already got a cock). And 
hero, sixteen years later, 1 again saw them, both single birds as well as in cuveys, 
amongst which were both the rod males and the smaller grey females. At first I 
only gazed at them longingly from afar, but within half an hour I was holding two 
dead birds in my hand, and involuntarily 1 remembered our cekhrated ornithologiat 
V. L. Biaiiky, who on saying good-byo to me had expressed the hope that I would 
secure a siiecimen of this bird, describing the grey colour, which was then more or 
less a guess. From the specimens in the Zoological Museum of the Imperial 
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Aoademy of Science, the above-mentioned zoologist has been able now to recognize a 
new species, the Kozlowia {Kozlowia Bohorowshii). 

Delighted at getting such valuable trophies,! had quite forgotten the unpleasant- 
ness of the weather. It was 'now mid-day. The snow was no longer falling, but 
the brilliant glare of the glittering snow in the sun hurt our eyes. As the khjdnikr 
were tired and our yaks required a rest, we were obliged to halt and ease them for a 
time of thoir heavy loads. The neighbouring rocky peaks, towering above the 
ridge, at times were visible, and again at times were hidden from our view by the 
moving clouds which wandered picturesquely amongst the mountains. After rather 
a steep ascent we reached the stony, razor-like lidge. The h'lavy snow which had 
fallen, though making movement difficult, enabled us to follow the zigzags, and wo at 
last reached the centre of the pass — height 15,990 feet. The highest peak was some 
700 or lOOO feet above it. On neithei side of the pass was there any view to be had. 
To tho north it was snowing heavily. To tin* south ^\aa another range of hills. 
As this route is never used by natives, ilie path wo followed must liavo been 
made by animals — wild yaks and asses. The descent down the northern side 
of this nameless pass was steeper than tho ascent, and we were therefore all tho 
sooner at the grassy bottom of the nullah, though obliged to lead each of the 
bulls so as to prevent them slip]>ing. When darkness came on we decided to bivouac 
where we were, and we were then able to rest after all the discomforts of the day. 
We were so worn out that a bear, coming almost into our bivouac like an 
unexpected guest, was allowed to depart of Ins own free will. Taking every 
advantage of his luck, he proceeded along tho bottom of the nullah, from bottom to 
top, and, passing an overhanging rock, leisurely stood up on his hind paws and care- 
fully scratched his hack against the rugged projecting boulder. 

Next morning, proceeding downwards along the nullah and gradually inclining 
to tho north, wo reached a pretty piece of ground surrounded by rocks dotted with 
shrubs, and close to rich grassland, which enibied us t'* halt four days with the 
greatest benefit to our animals. From here two expeditions were made, one by 
myself to reconnoitre the pass leading over the principal range to the south, the 
other by KaznakolT to tho north, in order to buy some transport bulls from the 
nomad Tanguts, and, if possible, to procure a reliable guide. Laduigin and 
Tekshofif scoured tho neighbouring rocks in search of specimens for their collections. 

Early on June 9 ICaznakoff and I loft camp almost simultaneously. At first I 
followed the same nullah by which we had arrived, but after a little got into a 
steeper one loading towards tho summit of the southern range. As a rule I pre- 
ferred riding to walking, and as wo went along I carefully scanned the rocks and 
the grass patches between them for life and tiowers. Musk-deer were to bo seen 
grazing, but they scampered off over the rocks as soon as they noticed us. A little 
further on we saw a herd of wild asses down in the valley, while high above tho 
hills we now and again saw tho ubiquitous vultures. Tho sun rose sluggishly, 
little by little lighting up the side nullahs, and inshad of silvery hoar frost tho 
gross was covered with glittering drops of dew. Hopping about on tlie boulders 
were large handsome mountain finches (Fyrhospiz i longiroUns)^ Carpodacus ruhi~ 
cilloidcBf Accentor fuloesrenSj A. rubeniJoides, aud v>thor small birds, brightening 
the summer morning with their songs. 

As we neared the pass we came across a red bear, which was so occupied with 
his own affairs that he never perceived me coming up to him till a couple of bullets 
laid him low. The sound of the shots eclioing loudly among the rocks quickly 
attracted the vultures, who from the near crags had been watching our movements. 
My companions on this cxiiedition wore Jarkoy and Dadai. Having skinned the 
bear and tied the trophy to one of the ponies, we were about to proceed on our 
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Journey when a vulture swooped down so dose to me that 1 had to slay him, his 
body falling close to that of the bear. As soon as I fired all his winged oompamons 
flew up from the rocks, and, circling over the dead bodies, settled again in their 
former places. But I was surprised to notice that even when we had proceeded 
some distance they still refrained from approaching the dead bodies. Meanwhile 
we had neared tlie pass. The snake-like path wound about the steep slope and 
crossed on to more accessible ground, where we saw our pretty friends the finches 
(KozJowia RohorowBlcii\ and halting for a few moments I shot a couple of them. 
Another half-hour and we had climbed to the top of the pass, whence we eagerly 
scanned the broad horizon to the south. In front of us was a typical Tibetan hill, 
down which the descent was considerably steeper than the ascent which we had just 
made, and almost in the centre of the panorama before ua, glistening amongst the 
greenish-yellow velvety foothills, lay the watery expanse of the Oring-nor. Beyond 
this fairly large lake, in the blueish distance, rose the wall-like ridiie of snow-capped 
mountains which give birth to the Yellow and Blue rivers. The rarefied air was 
remarkably transimrent, so much so as to mislead us with regard to the distance of 
the lake, whose shores we could so clearly seo. For long I was unable to tear 
myself away from this wonderful picture, presenting so striking a contrast to the 
view on the northern side, where the ground fell away in precipitous wilddooking 
gorges divided by shariv-ridged spurs. 

Being sofiSciently satisfied with our knowledge of the road, and after fixing the 
height of the pass as 15,780 feet, we commenced to retrace our steps along the 
morning's path, zigzaging about across the narrow strips of snow lying on the 
northern side of the hill. Soon, on a j^rojecting rock, I saw a second red bear, 
smaller but similar to that which I had kill(‘d earlier in the day. They were 
evidently a pair, and this was now the widowed female searching for her mate, but 
she was wise in time, and so avoided following him on his unknown distant journey. 
On the moist edges of green plots we were again lucky in securing specimens of the 
mountain finches, which were on this occasion together with the Lcuconticte kmina^ 
topygia. Proceeding on to w'here the dead bruin lay, we found, to out surprise, 
that the body had not been touched by the vultures, which had now collected 
in countless numbers. The reason was, doubtless, the prosence of the dead bird 
lying alongside ; so to see wliat would haj)pen, wo amused ourselves by removing its 
body some hundred paces, when we wore rewarded by seeing its companions 
immediately swoo]) down one after another on to the dead bear and commence 
their feast. Fighting over the l>ody, those huge birds attacked each other with 
beak, talon, and wing, filling the air with their curious discordant cries. To dis- 
mount and fire into the brown of them with my “ throe-line rifle ” was the work of 
a moment, whereui>on away they flew, with the exception of six, which had 
breathed their last. Of the bear little remainetl. Taking home for our collection a 
pair of the best specimens of this (fyps liinalaycnRiH^ we finished our sport for the 
day, and, as the sun had already sunk below the horizon, we made tracks as quickly 
as possible for camp. 

Kaznakoff had already returned with some nomad 'J’anguts, from whom he had 
luckily been able to purchase three transport bulls and some butter. We gave 
them two of the most tired of our khainiks, which we hoped to be able to^pick up 
again at the Tsaidam on our return journey, and we j^rsuaded one of them, who 
professed intimate knowledge of the neighbourhood, to accompany us as a guide . 
Tn the course of conversation with him regarding the route, 1 learned that the pass 
which I had discovered was really one of the best over the Amiien-kor railge,* 

• Home 10 versts to the east of the pass which we orossed is another, called the 
Kani-gol, which is equally aoeessible*. 



EXPERIMENTS ON TRANSPORTING POWER OP SEA CURREJITS. 4t6 


leading into the valley of the Hwang-Ho, or Ma-chu river^ as it is called by the 
Tibetans. It is also known as the Yellow river. 

The Aronen-kor range, as has been said above, is the western continuation 
of the Amne-machin. In length about 100 versts from west to east, and in breadth 
about 80 versts, this range consistn towards the west of two chains of peaks, tower- 
ing among the eternal snows. We determined the level of the snow-iine here as 
about 16,170 feet above the sea. From the Tibetan side we only were able to see 
these lofty snow-capped peaks on the western half of the above range. Generally 
speaking, the Amnen-kor appears much less imposing from the south than from the 
north. The northern slopes of the Amnen-kor, being usually undei snow, feed a 
number of small streams belonging to the Tsaidam basin. The southern side gives 
rise to one or two, whose waters fall into the Hwang- llo, which itself runs into the/ 
Pacific ocean. With regard to the indefinite expression “ one or two,” 1 should 
mention that one stream was reconnoitred by us, and is accordingly shown on the 
map. It rises in the western and higher part of the Amnen-kor, and, en route to the 
Yellow river, receives on its left bank several streams, which flow from the nullahs 
further east. As the eastern portion of the Amnen-kor is still unknown, one can 
only guess as to the existence of other streams. The flora and fauna of this range 
are, generally speaking, much the sime as those on the more northern ]K)rtion of 
the Burkhan-Buddha. 

(To he continued.) 


EXPERIMENTS ON THE TRANSPORTING POWER OF SEA 

CURRENTS.* 

By Dr. JOHN S OWENS 

The great differoncea of opinion which exist as to the relative importance of wave 
and current action in moving material upon the foreshore or sea-bed show the 
necessity for some experimental investigation of the subject. It is one of great 
importance in connection with the study of coast ero'tion, and, furthermore, it is one 
which is beset with many difficulties and pitfalls. 

The cx])erimonts about to be described, while only touching the fringe of the 
subject, will, T hope, give rise to some discussion from which valuable information 
may bo obtained ; and as the matter is one pre-eminently suited for research, the 
opinion of the members upon the lines along which this should run will bo valuable. 
These experiments wore made last August, on the coast of tl o Wash, near Holme, 
Norfolk, where there is n fine stretch of sands exposed at low water ; and, owing to 
the existence of several large ])ool8 or swills left by the recoding tide, currents of 
varying velocities could be obtained near the outlets of these j^ools into the sea. I 
wished, in the first place, to find out, by actual trial on a natural bod, what sized 
stones a current of a certain velocity could move. 

The method adopted was as follow.s : Having procured and numbeied a series of 
flint stones ranging in size from half an incli lo inches in din meter, I found 
a suitable current, and placet! these stones one by one on the bottom over which the 
current was flowing, until the size was found which the current was ju*<t able 
to move, the next size above being refut^ed ; the uumborof the stone was then noted. 
The next step was to measure the velocity of the cuirent. This was done by driving 
two stakes into the bed a measured distance apart, and timing the travel of a float 

• Researeh Department, November 15, 1907. 
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between. It wfts ^-yoBBible to the velocity with prcat accuracy by this method, 
the observation beins repeated several times as a check. The resiilts of these 
observations are set fortb in the accompany inj? table. 

During the course of the expt'rimenta several curioiis points became apparent, 
the moat noteworthy, j)crhap?, being the extraordinary governing power which sand 
exercised when present in any quantity. The ordinary sand of the Reashore com- 
menced to move under the influence of a current of 0*85 f.p.s., tlie movement Ix^ing 
in tlic ft)rrn of the well-known sand rip])lcB; at all velocities up to 1^*5 f.p.s. tlmse 
ripples remained well marked, but at about the latter velocity they were always 
swept away, and sand movement continued in a smooth hheet along the bottom, iho 
rate of the movement being suddenly and very greatly accelerated. So, then, 
between 0*85 and 2‘5 f.p.i*. npple-maiks <iii a s.uidy bottom remain well marked. 
Now, turning to the table, it will be seen that as long as such ripple-marks existed 
on the bottom, the movement of each stone was arrested in the hollows of the 
ripples : that is, although the current was strong enough to move a stone on a 
smooth sandy bottom, it was not able to lift it out of tlie trough beweeri tw'o pand- 
ripples, hence the stones invariably stojiped there. A current, therefore, of say 
2 f.p.s., which had force enough to move a «t»»no of nearly 2 inches diameter, 
was jirevent.d from doing so, except for a viry short distance, by the ripple-marks. 
The first instance of continuouB movement reomdod in the table occurred at 
2*5 f.]).s., when the feand was moving in a cjiitinuous sheet ami all ripples had b<‘en 
swept away. It wouM thus appear that wheie snml exists in quantity, all 
currents, u]) to 2*5 f.]),R. or T7 mile per lionr, are inctlectual in moving shingle, 
whereas at abmit 2*0 f.p.s. the current suddenly ae piircH the power of moving 
stones up to nearly 3 inches in diamekT ovei a Muidy hottoiii. 

The jiresence of even slight hollows or iricfrnluiities m the bottom, or of large 
flats u])on the stone, had always a great iiiflucnee iqKm the transjHjrting power of 
the current. I'lio elfect of either of tlie.'^e w.is always to arrest the movement of 
the Slone, imle.ss the velocity of the current was greatl\ in excess of that required 
to move it; and if the bottom was sandy, such stojijiage invariably reunited in 
a gradual sinking and burying of (In stone jn the sandy Ixittora, so that, sliould 
the current subsequently incre.i^e in velocity, it could not disltKlge the stone until 
the sand had been swept awny. The inteieriee which this appoars to justify is that, 
since the sea-bottom is nearly always irregular, and stones are Bcldoin jierfoct 
sjdieres, the effect of currents alone, unless of exceptional velocity, is chiefly limite<l 
to the transport of fine matter, sucdi as sand and mud. 

The above conclusion is further sup]»orted hv some other facts which c.ime 
to light. Referring to ox]ieriMn‘n( No. 1 on the table, it wall be noted Uiat the 
bottom over whicli a stone of l'!i inch diameler was rolled by the current con- 
sisted of fine shingle of a quaiter to liaif an inch diameter a( rest. This is curious, 
for here we liavc a current nu»viMg a stone nearly 2 hicIiom in diameter, but unable 
to move shingle one quarter inch in diameter. 

Again, referring to experiment No. 13, where a stone about r> incdies diameter 
was rolled over a sandy bottom. 1 threw into this current al>ont (i lbs. of 
fine shingle, an I it remained for some time in a heap on the bottom, particles 
moving away at inpTV.ils from the ed'jes, and eventually most ot it was buried 
in the sand and remained there. It is clear, therefore, that here is another compli- 
cating feature : From the movement of shingle particles over a smootli bottom, we 
cannot infer that the same current would move the u from a mass of similar 
particles. Each jairticlc derives support from its neighbours, and, further it is 
Nliellerel fioni tlie full force of the cnrrenl ; in f.ict, tlie patch of shingle htliavos 
Honi'-what like a very thin flat single stone lying upon the bottom. 
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As it is with the transport of large masses of material we are chiefly conoerned, 
here again appears a reason for thinking that, as a rule, currents alone are inoffeotlTe 
in moving shingle or larger stones, and their action chiefly limited to the transport 
of sand and mud. 

As to the method by which a stone is moved by a current, in practically all 
cases the stone was rolled over the bottom and not dragged along. The only excep- 
tions to this rule were one case of a stone on a very smooth slippery bottom, made 
BO artificially ; aud the other, that of atones having strands of seaweed attached — the 
streamer of weed preceded the stone nnd prevented it from rolling. I tried a series 
of flat stones, having the largest diameter from 2’64 U) 3-25 times the smaller, and 
in all cases they tumbled over and over in the current, when it was strong enough 
to move them. 

While making this experiment, I noticed a curious thing. On tlirowing one of 
these stones into a swift current flowing over a smooth |)eat-bod, it rolled irregularly 
for a moment or so, and then got up on its edge and was carried o(T by the current roll- 
ing along like a wheel ; I then tried another, throwing it in as before, and it behaved 
ir\ exactly the same way ; and similarly with the remainder of the ttone^ about a 
dozen in all — every one, without exception, got up on its edge and rolled aw^ay like 
a hoop. All these stones wore disc-shafcd, aud this appears to be the normal 
method pf travel of such flat disc-like stones when passing over a smooth, hard 
bottom. 

Turning now to tlie theory of im]>act and transport by a current, it may be 
stated briefly that the diameter of a particle, of higher siiecific gravity than water, 
which a current can move varies directly ns the square of the velocity of the current 
and inversely as the density in water of the particle moved. Since the weight of 
the i^bble or stone vanes as the cube of its diameU'r, it follows that the weight of 
stone which a current can move varies ns the sixth ]>owcr of the velocity of the 
current. Thus a current of 2 f.p.s. will be able to move particles four times the 
size and sixty-four times the weight which a current of 1 f.p.s, can move. A sliglit 
increase in velocity may therefore ]»r(>duce effects out of all proportioo to what would 
be expected. 

I have worked out upon these lines the, following formula, which gives aj'proxi- 
mately the size of stone which a current of a given velocity can move : — 

When d represents the diameter in inches of the particle, 

W „ „ weight of a cubic foot in pounds, 

V „ „ velocity of current in feet per second, 

then, for the ordinary partly rounded pebble lying on a smooth bottom— 

and the weight in pounds will be, if of flint, approximately 0*06tr. 

Tliere are certain variable faef-ors which make it imjKissible to find an absolutely 
correct formula to suit all cases ; such are the nature of, and amount of friction on, 
the bottom, and the shape of the stone; but the alwvo gives fairly accurate results. 
Included in the table, for comi>ariHoii, are two columns showing f,he theoretical 
diameters and weights of the particles wiiich each current could move, according to 
the above fonnul«e. The accompanying diagram gives also the theoretical curves 
of weights and diameters beside the actual. It will bo seen that there is no dis- 
crepancy which cannot be explained by the great variation in the conditions under 
which each experiment was carried out. 

lleturning now to the movement of sand. The first sign of movement in sand 
lying in a mass on the bottom l)ccRrae apparent at about C*H5 f.ji.s. ; now, if we 
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apply the formula to find the velocity required to move each grain singly, as in the 
case of the stones experimented with, and taking the diameter of the sand-grains as 
one-fiftieth of an inch, which they certainly did not exceed, we find that a velocity 
of 0*21 f.p.B. is sufficient. I have no experiment to check this by, but believe it is 
fairly correct. 



It will now bo noticed that in both cases the velocity required to move the 
grains when in the mass was about four times that required to move them singly. 
It is not suggested that this ratio holds good for all sizes of particles, but it 
shows roughly the great influonoo of the grouping and locking of the particles 
together. 

Considering all the points mentioned, it would seem that on the whole we must 
regard wave action as being more important than current action as an erosive 
agency. The correct view of the matter is doubtless that which keeps in sight the 
constant interaction of these two agencies — the waves being more effective in moving 
the larger particles of shingle and stones, owing to their sudden and violent action ; 
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fend the ourrents keeping up a steady movement from place to place of the flnar 
Band, and matter which has been suspended in the water by wave action. 

That fairly rapid currents exist upon the sou-bed in deepwater beyond the limits 
of wave distui banco apiioars to b(^ established ; but their power, unless they are of 
very great volocny, is [nobahly limited to the transport of fine mud and Band. Of 
course, given suflicieiit velt'city, a current can move paiticlcs of unlimited size, but 
these remarks are intcndofl to ajiply only to nirronts the existence of which we have 
evidence of at preBont. 


After the paper, tlie riiKSiuENT : We have listened with very great interest to 
what Dr. Owens has had to tell us. Perhajis Dr. Strahan might o|)eri the 
diecuBBion. 

Dr. A. Stuaiian : 1 tliink that this pa]>er contains a large number of valu- 
able observations, and 1 only regret that the authur had not morn time at this 
meeting to do justice to hi.s work. One point interests me greatly, and that is the 
comparative rate of travel of largo stones and small. In the case of the Chisel 
beach, it is well known that at the east oi d the Btunes are large, towards the middle 
they are intermediate in size, while towards the west end of the beaoli they are 
small, and it has commonly been stated that this gradation in size is due t ) attrition 
of the pebbles in their travel from east to west. In w^riting the Geological Survey 
Memoir 1 had to bum up the theories which had been advauiani on the Chmel licach, 
and 1 formed a different opinion. I concluded that the larg(»r jK^bbles were sorted 
out by wave-action, and that tlicy travelled eastwards and fister than the small, 
with the result that they assembled at the east end <if the lieach. One other jKiint 
seems to me worth mentioning, that is, that when the C/hanncl tunnel was first 
proposed, a good many years ago now, tlie Krcnrh examined the sea-bottom partly 
by diving, partly by sounding, and were able even to make a geological map of the 
bottom of Dover strait. 'I'hey got a sufficient number of specimens to show that 
the Chalk and the Greensand crop out in the sea-bottom, and were able to indicate 
the position of the outcrops. It is clear, therefore, that the current is capable of 
sweeping away all loose material from a large part of the strait. 

Mr. Lamplugh : The pajKsr contains much of interest to geologists, and the 
author has attacked the subject in the right w'uy, but 1 think that the erosive 
I)Ower8 of currents has been underrated. In IloldcrnesH there is a rapidly recxjding 
coast-line, from which boulder clay and other drifts are being removed in very large 
quantity. If there were not a removal of this material going on below low water, 
the tidal platform would be continuous from the place where the erosion first began. 
But instead, the distance between high and low whaler is comparatively narrow, and 
it is quite clear that the low-water line is advancing inland proportionally to the 
advance of the high-water line. 'J'he sea de<*p»‘n'> htcadily from the land, which 
proves that erosion ot the boulder clay is going on much l)e'ow the level of low 
water. Moreover, the material that has be**!! removed is u(»t only sand and mud, 
but also the boulders which were cm bedded in the drifts, for if these boulders had 
not been removed they would soon have formed a jnotecting layer over the whole 
of the new sea-floor. The character of this bottom sliows that the boulders are 
moved along beneath the sea, acciimulatiug here and there for a time in patches, 
leaving other patches of bare clay and smorith Bsnd. U'lie result is imiiortant 
geologically, because the encroaching sea produces, not an ahHohito plain, but a 
slope, which is no harrier to its further advance. 

The author’s observations with regard to the rolling of stones along the l)otlom, 
will help to account for deposits, such as the Bunter Pebble BoJs, in which sUmeg 
of considerable magnitude sometimes (xjcur Boattered, in a comparatively fine-grained 
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matrli, and not aegregated. One sees how such pebbles may have been set roUiog 
upon a smooth sandy floor tiH they reached a rippled surface, and then brought 
suddenly to rest and embedded in sand. I mention this only as an example of the 
usefulness of the author’s work to the geologist, and I hope he will give us further 
results on the same lines. 

Dr. Vaughan Cornish : All who are interested in the action of waves and 
currents will welcome Dr, Owens’ addition to the experimental data which we 
possess as to the connection between velocity of flow and size of stone moved. He 
finds that ordinary seashore sand is unmoved below a speed of current equal to 
0’86 f.p.s. ; that between 0‘85 f.p.e. and 2*6 f.p.a. the sand move<.l in the form of the' 
well-known sand -ripples, the depth of water being from 1 to 6 inches ; at 2 f.p.s, 
shingle on the boitom remained at rest ; but that at 2*6 f.p.s. the current suddenly 
acquired the power to move contimtomly stones of nearly d inches in diameter and 
1 lb. in weight, in a stream I1‘5 inches deep. My own hitherto unpublished 
measurements in currents of similar depth on the Dorset and Norfolk coasts yielded 
res lilts concordant with these observations. 1 found lhai in clear streams where the 
sand was not in the well-known ripples, but only presented small lee- facing cliffs 
at considerable intervals, the sand was scarcely moved except in a few spots where 
swirling motion occurred, and that in these stioams the velocity was— 


' Locality. 

VeliH'ity. 

Average velocity. 

Branksomo Chine (Dorset.) 

0 r>4 ) 


Mundsley-on-Sea (Norfolk) ... 

0 00 „ / 

0*57 f.p.s. 

Velocities in streams showing the well-known sand-ripples about 3 inches 

wave-length and occurring in long trains were 

as follows : — 


Ijooaliiy 

Velocity. 

Average velocity. 

Branksomo Chino 

1 16 f.p.s, , 


Mundsley ... 

bTJ „ 


Branksomo Chino 

1-50 „ 1 

r475 f.p.s. 

„ „ 

175 „ ) 



The following observations wore mado in streams in which the ordinary or best- 
known ripides had been replaced by those which move upstream,* the sui)erincumbent 
water being moreovLT turbid owing to sand continuously in suspension. Stones of 
the beach (smallei, however, than the author's 3-iuch i)ebbles) wore often observed 
to be travelling rapidly on the sandy beds of these streams. 

Locality. Velocity. Average velocity. 

Branksome Chine 2*00 f.p.s. | 

V „ [ 2'2ii f.p.e. 

Mundsley 2-55 „ J 

Tlio average diameter of the sand-grams at Branksorae was of an inch ; 
nl Mundsley sand H2 per cent, passed through a mesh of ^ inch, but was stopped 
hy a mesh of inch. It will be noticed that the highest of the above sj^ds 
eoi responds with that at which Dr. Owens found the .•‘and to travel in a continuous 
* beet without rippling. I suggest that this efloct dei^ends upon a particular state 
the current, viz. that it was not fully charged with sand. When saturated it 
‘scours, when supersaturated it silts, and when it is picking up just as much as it is 
dropping it generally maintains some kind of sand- wave. 


Geographical Journal f Juno, 1899. “ Kumatology.' 
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In deeper water, certainly, the larger kind of aand-waves, with a wave-length of 
about 20 feet and height of about 1'5 foot, occur with higher velocities of current ; 
thus at Aberdovey 1 found these sand-waves were incr«ued by a current of 2*93 
feet per second in a depth of 8 feet of water.* 

Prof. Osborne Reynolds thought that the power of a current to raise sand from 
the bottom and maintain it in suspension depended on a change from stream-line 
flow to eddying flow. This, he said, took place siiddenly at a critical velocity which 
was proportional to the dimensions of the channel. Mr, £. C. Tbrupp concurred 
in this opinion, but found that the critical velocity, t.e. the commencement of eddy- 
iog flow, does not set in, in the case of large channels, until a still higher speed is 
attained than that required by Osborne Reynolds's formula. In large channels, he 
says, there are innumerable instances where the velocities at the bottom are sufficient, 
according to mathematical theories, to roll along large cubical boulders, whereas, in 
fact, they hardly disturb flne sand, and ho goes on to say that ** No mathematical 
theories hitherto advanced can account for these critical-ix)int phenomena, because 
the assumptions upon which they are based have not been ascertained by experi- 
ment.” 

I have now cleared the ground for two suggestions which 1 desire to make for 
future experiments : flrst, I suggest that the rate of settlement through water should 
be determined for all sand and shingle experimented upon. For the sand at Brank- 
some Chine the rate of settlement was a^ut 2 inches per second. In all the pro- 
cesses of transport by wind or water which are connected with the formation of 
waves or ripples of granular material the rate of subsidence is the dominant factor, 
and expresses, better perhaps than any other single quantity or dimenaioD, the 
ai»eciflc resistance of the material to transport. The power to transport in suspen* 
sion is due, or mainly due, to upward swirls. If in a given current these have a 
velocity of 2 inches per second, sand which settles at that rate in still water would 
Just bo maintained in continuous suspension. In the case of shingle travelling in 
quantity (which it is more important to consider than the case of an isolated large stone 
being trundled over a comparatively smooth surface + of smaller stones) the effect of 
the upward swirl is probably of capital importance, and it is, I suppose, on account 
of its efficacy that the shingle can travel shorewards even when sand is travelling 
seawards ; for the upward swirl made by the forward current of the waves in 
shallow water is much more powerful than that made by the slower return current 
of the wave. Hence the heavy shingle is jerked forward just after the passage of 
the crest of each advancing wave, but remains anchored during the return current 
until at last the slope of the beach tends to equalize matters. My second sugges- 
tion is that systematic observations, such as Dr, Owens has made so well in 
shallow streams, should now be undertaken with the aid of the diver’s dress in 
deejwr water. 

In conclusion, 1 should like to draw attention to some deBnite measurements of 
rate of travel on a shingle beach which were taken by my friend Mr. Nelson 
llicbardson (after consultation with me) on the Chesil beach, t Some of the half- 
bricks which he dumped on the beach between tide-marks travelled during twenty- 
eight hours of fine weather 574 yards, a speed which, if continued, would be 
sufficient to have carried them the whole length of the beach, viz. 18 miles, in 
seventy-two days. With regard to this question of the carrying xiowor of currents 

* Qe(^raphioal Journal^ August, 1901. ** Sand- waves in Tidal Ourrents.” 

t Bee remarks in Q.J.G.B.y vol. 08 (1897), p. 244. 

X An Experiment on the Movements of a Load of Brickbats deiiotiied on the Ohesil 
Beach,” Proe. Dortei Fidd Club, 29 (1902), pp. 128-188. 
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saddenly inoreuing when you ptM from stroam-line flow to eddying flow, of oourae tho 
effect of wsvee U to Impart something of the character of an eddying current, hecauso 
they produce those sudden upward swirls which raise the material into suspension. 

Dr. Mill also spoke. 

Dr. Etans : I should like to call the attention of the committee to the 
importance of the question which has been raised as to the existence and dis- 
tribution of currents sufficient to carry shingle from place to place. Becently 
Prof. Gole and Mr. Crook, who have examined the blocks and pebbles' found on the 
submerged continental shelf off the west coast of Ireland, have shown that the 
distribution of the different rock types indicates that the material has not, as a rule, 
been transported any considerable distance by currents, and that it furnishes 
valuable information as to the geology of the sea-floor. There are many other 
places at a considerable distance from the coast where banks of shingle occur 
beneath the sea. In the absence of powerful currents or of transport by ice, these 
would date back to a time when such localities wore in the neighbourhood of the 
shore-line, and furnish evidence of the depression of the laud relatively to the sea. 
At the same time, as in the area to the west of Ireland, they may in many oases 
load to important conclnsions as]to the solid geology of the sea-bottom. 

Captain Tizabd : I should like to say a word. I think it would add very much 
to the information that has boon given if the slope of the bottom was stated in all 
these ezi>erimeDt8. ^Whether a stone would be moved by a current on a perfectly 
flat surface in the same way as down an incline is doubtful In all these experi- 
ments the stone has not been moved on a flat surface, but down an incline, for the 
water would only flow down that Incline. With respect to the movement of the 
larger stones and not the smaller ones, I would suggest that this is due to the 
friction of the bottom making the water at the bottom move slower than that above. 

1 think the flow uxight not move small pieces of shingle at the bottom, but might 
larger pieces above where the power of the water is greater. With respect to the 
disappearance of boulders, the boulders might disappear from quite another cause. 
Of the boulders washed off the Holdemess coast, some might faU into a soft 
substance, and I know from practical experience on the east coast, directly an 
obstruction gets on the sands, the tide hollows out the sand around and the 
obstruction sinks down. This goes on on the Goodwin sands and in the estuary of 
the Thames ; hence the saying these are quicksands. Of course they arc in that 
way. However, 1 quite agree with the author’s conclusions that it is not the current 
that erodes the coast ; it is the waTO-aoUon. 

Captain Crkak : Very much to the point has already been said, but 1 should - 
like to make a remark or two. About three years ago Prof. Herdman, who is 
engaged in natural history inquiries, asked me a question with regard to the action 
of waves produced by a cyclone over a plateau of 12 fathoms of water, and whether 
substances at the bottom would be moved by the waves at that depth. I replied in 
the negative. I have since thought over the subject, and 1 remember being at 
anchor on the open coast of New Zealand during a severe cyclone, when the water 
broke in 7 fathoms and caused a violent disturbance of the materials at the bottom. 
Vou could see the sand moving in remarkaWe swirls, but I do not think the waves 
bad any action beyond a short distance from those breakers. Henos I believe, if 
"witerials are moved at the bottom, it must be due to the current. Some time ago 
' was buying at Skegness, on the Wash, and I observed there that the beach 
'‘''ns Continually changing, and the calm water near the shore constantly full of 
iiUQ dihrii in motion with the tide. Thus currents may carry such *6rM for 
wide, but it must be the waves breaking upon a coast which are the cause of 
l-be motion of stoneu and coarse sand* 
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Mr. G, G. Chisholm : With regard to what Captain Creak jays ae to the power 
of the waves in moviug znattera at considerable depth, it may be not uninterasting 
to call attention to the fact that Sir William Matthews, on the occasion of his recent 
presidential address before the Institution of Civil Engineers, made some remark on 
tliat point. He says, “ Tiie depth to which wave-actiou extends is much greater 
than was formerly believed to be the case. With reference to the exceptional 
depths to which wave-disturbance extends, the late Sir James Douglass once men- 
tioned at a meeting here that lobster creels, off the Land’s End, lying in from 20 to 
30 fathoms, had been found to be filled with sand and shingle on their withdrawal, 
Bubsequeutly to a heavy gale, some of the stones weighing as much as 1 lb., thus 
showing in that ^xisition sea-action had descended to the depth named. I may 
observe that off the coast of Peterhead and Frasorburyh, there have been similar 
experiences. Sir James Douglass, at the sauio meeting, also gave a remarkable 
instance of coarse sand having been found on the external gallery of the Bishop 
Rock Lighthouse off Scilly, after a gale, at a height of 120 feet, the depth of water 
in the vicinity of the rock being 26 fathoms, thereby showing that the sea-bed had 
been disturbed at that depth, this being tlie only source from which the sand could 
have been obtained.*’ It seems to me that these observations have some relevance 
to the point raised by Mr. Lamplugh, and might explain how the submarine 
movement took place at UoldernesH. It might be accounted for by wliat Dr. 
Owens has called the interaction of waves and currents. 'J’he action of the waves 
might bring about such an upward swirl in the manner described by Dr. Vaugban 
Cornish, as to put heavy matter like boulders into such a position as to be dealt 
with by currents. 

The PflEsiDENT : I am airaid 1 must bring a most interesting discussion to an 
end by calling on Dr. Owens to reply. 

Dr. Owens : With reference to Dr, tstrahan’s and another gentleman’s remarks, 

I want to make one point quite clear, I did not intend my paper to convey the 
impression that movement could not take place in deep water. I am aware that move- 
ment does take place, due, in luy opinion, to the iutoroction of waves and currents, 
but the paper referred entirely to currents, and did not take into consideration the 
e fleet of waves. I think the second sjieaker who suggested the coDclusion should 
be modified misunderstood me, because I did not come to the conclusion that 
movement did not take place, but rather tliat currents alone, in the absence of 
waves, had little effect. And I also wish to say that m my mind 1 limited wave- 
action to the Continental shelf. I think outside that there is no question about 
the waves not touching bottom, and therefore outside the continoiitnl slielf, in deep 
water, I am of the opinion that the conclusion applies. Dr. Cornish’s remarks have 
been extremely interesting, and I am viiry glad to see ho lias confirmed my 
observations as to the s-and-movciuont. 1 may say that 1 l)avo observed the 
I>eculiar sand-waves which he referred to, and, roughly s])eaking— 1 did not get an 
accurate measurement — I thought their formation began at about 3 feet iwr second. 
The small ordinary ripples were swejit away, and suddenly a large wave, of about 
3 feet from crest to crest and about 2 inches high, was suddenly formed ; and it 
travelled up against the stream, as distinct from the small ripples, by the trans- 
forouce of sand from the front of one to the back of the other. With reference to 
the interaction of waves and currents, it apjwars to mo that Dr. Cornish gives a 
clue to a great many difficulties—that is, that when the waves aie rolling over a 
current you cannot exjiect that current to be flowing in stream -like motion, con- 
sequently we have a state of eddying suspension earlier than if there were no 
waves. I think the movement of material at Holdemess and elsewhere must be 
ooked at entirely from the point of view of the interaction of both waves and 
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currents. With reference to the suggestiozis which Dr. Cornish made as to further 
eiperimonts, I am aware that there are many points which require to he settled. 
The rate of settlement in water I have worked out theoretically, that is, I found the 
current which, by an upwafd velocity, was required to suspend the particles, or the 
impact of which was equal to the weight of the particles in water. The results 
compare favourably with any observations 1 have l)een able to find. Then again, 
as to systematic observations in deep water, that I have not dene ; T have not all 
the necessary appliances. It is very difficult to see what takes pkce, and difficult 
to measure the current on the bottom in deep water ; consequently, it is altogether 
a more difficult thing to do than the shallow- water observations. A point was 
referred to which I think I should make clear, that is the slope of the bottom. Now, 
I did not actually level the bottom, but 1 feel satisfied that the bottom was in all 
places, except perhaps one, practically level ; also the inference which was drawn 
from the flow of water I think is incorrect — that is, that the water would not flow 
unless the bottom was on a slope. The flow of the water depends upon the surface 
slope of the water itself, and not upon the bed over which it is flowing. Captain 
Creak mentioned limiting the depth of wave-action to 7 fathoms. It is very 
difficult to say where wave-action ceases. I am disposed to think myself it Lb 
somewhere near the edge of the continental shelf, but where I do not know. It is 
vqry suspicious to see the continental shelf all strewn with debris from the land, 
and I should not wonder if wave-action takes place at 100 fathoms, and the edge of 
the shelf was its seaward limit. 

The President : I am sure we shall i>a8S a hearty vote of thanks to Dr. Owens 
for his paper, which has given rise to so Interesting a discussion. 


A NEW DISTANCE FINDER.* 

By X. A. RBEYES. 

In geographical and other survey work it is often of great importance to be able 
to obtain distances rapi'lly without actual measurement uiK)n the ground, and with- 
out having first to set off a known distance as a base, which is necessary with many 
telemeters and rangefinders. The existing Instruments for ibis purpose depending 
upon the angle subtended by a short rod, are either too liable to be put out of adjust- 
ment for rough exploring work owing to derangement of prisms and change of 
temperature, or necessitate the sending of an assistant with a rod to the point of 
which’ the distance is required. The Bar Subtense instrument, as used by the 
Survey of India, is of the latter clsss, and is excellent in its way, but the sending 
of a man with a rod is often most inconvenient, and naturally limits its use to 
accessible positions. What is wanted is an instrument of this character, strong 
and simple in construction, not liable to inaccuracies through the derangement of 
adjustments, and without the necessity of a separate rod, so that distances of 
Inacoessible as well as accessible points can be quickly measured with sufficient 
accuracy for practical purposes; and I have designed the “Distance Finder” here 
shown to meet these requirements. 

As will be seen from the figure, this instrument consists of a light rod of a 
certain fixed length, made so that it can be revolved vertically and horizontally 
upon a tripod, and carrying two telescopes, one at each end of the rod, and con- 
nected by a band of “ invar.” These telescopes can be revolved independently, each 

* Besearoh Department, February 21, 1908. 
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OQ its own AxiSi in a vertical plane, as well as rotated in collars in the line of their 
opiiosd axis, to correct for collimation error. 

The two telescopes are similar in general appearance, but while in the diaphragm 
of one there are only a fixed central vertical wire and a horizontal wire, to the other, 
in addition to these, is fitted a micrometer, by means of which a second vertical 
wire cati be moved across the diaphragm. The rod is fitted with a clamp and 
tangent screw, and with the telescopes, can be taken bodily off the stand, reversed 
vertically, and replaced upside down, as well as revolved horizontally. 

The system of taking observations for obtaining the distance of an object is so 
arranged that by repeating the measurement with the rod and telescope in different 
lx>8itionB errors in vertical and horizontal parallelism, as well as in collimation, are 
eliminated, so that, should the adjustments be deranged, or the rod become slightly 
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flexed by any means, the errors are detected and made to balance each other, and 
the mean of the observations will give the correct distance. This is a most 
important feature in the instrument, and renders it suitable for use under somewhat 
rough conditions. 

Upon the side of the rod will be found a scale of divisions and correBj)ondiDg 
distances in feet, which, to ensure accuracy, has been constructed from known 
distances. The distance it is i)oBRible to measure with this instrument will, of 
course, depend principally u]>on the length of the rod, and the accuracy with which 
the observations are made, but it compares favourably with the Bar Subtense 
instrument now in use, while the method of repetition and elimination of errors 
considerably increases the possible accuracy of the results. The usual length of 
rods now made are feet and 5 feet. The makers of this “Distance Finder” 
arc 0a8ella& Co., 11 to 15, Rochc^te^ Ilow', Victoria Street, S.W. 
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EUROPE. 


,ThE SCANDINAVIiVN FlOBA.'’ 

* Die EntwioklanjftpeBohiohto dor SkandinaviBchen Flora.* Von Dr. Gunnar 
Andersion. Mapt and llluitrationit. Kdaultati BoieiitiflqneB du Congrbi inter- 
national de Botaniqne. Wion, 1905. Tp. 15-47. Jena : G. Fischer. 1906. 

Any discussion regarding the historv of the Quarternery flora of the Scandi- 
navian peninsula most take the Ice age as its starting-point. The chief problem 
before the investigator is a determination of the nature of the vegetation during the 
inter-glaoial periods. The author compares some of the intra-morainal fossil- 
bearing deposits of Scandinavia and Denmark, and he comes to the conclusion that 
they do not correspond exactly to the inter-glacial depiosits of the continent, the 
nature of which is well known. M'ho chief part of the paper is made up of a very 
clear and interesting account of the five periods correspouding to five Buccessive 
layers of fossil-bearing deposits. The gradual rim and, comparatively speaking, fall 
of the plant-types characteristic of the five periods is described, and the reader is 
left with a very vivid picture of the history of the Scandinavian flora. The Dryas 
flora of the first period was more or less arctic and alpine in character, and took 
poaeeasion of the land as ic was vacated by the receding ice. This ^leriod was 
followed by that of the birch trees, which brought with them a large portion of the 
plants which are still to-day common in Scandinavia. Then ^followed the period 
of the pine, which was succeeded by the oak period. During this age, which was 
milder than even the climate of to-day, the oak went further north than it is found 
growing to-day. Finally, the spruce period set in, which has not really yet 
reached its complete development. The author discusses the influence of man on 
the vegetation of this district. He is also able to establish the existence of three 
periods in the aquatic vegetation. To the Dryus period corresponds that of the 
water-weed ; the water-lilies are the characteristic aquatics during the birch and 
pine periods. Trapa natans was flourishing during the latter part of the pine, but 
mainly during the oak period, and is now almost extinct. Numerous photographs 
illustrate this very interesting and instructive article. 

0. V. D. 


ASIA. 


Two Books on China. 

Anglo-CJhinese Commerce and Diplomacy.* By A. J. Sargent, m.a. oxon., Appointed 
Teacher of Foreign Trade in the University of London. Oxford : Clarendon 
Press. 1907. 

‘ Kailway Enterprise in China : an Account of its Origin and Development.’ By P. 11. 

Kent. London : Edmund Arnold. 1907. 

Too much cannot be written about China by those who are in a position to add 
to our knowledge of the country and its people from actual observation, or who 
have taken the pains to acquire information on the subject and set it forth in a 
convenient and instructive manner. Mr. Sargent’s book is an admirable example of 
the latter class. It is almost entirely based on first-hand authorities — treaties, 
books written by members of embassies to China, parliamentary papers, of which a 
list is given in the bibliography, British consular reports, and reports of the Imperial 
Maritime Customs. The author is gifted with the power of seeing both sides of a 
question, and writes with an obvious desire for strict impartiality, indicating fairly 
the Chinese as well as the British i)oint of view in the unending series of 
difflonlties that have obstructed the course of British trade with China, and beset 
the diplomacy to which that has giveu rise. He is also a skilled statistician, a 
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matter of peculiar importance in dealing with the complexities of Ohlnete trade 
returns. The volume is divided into eleven chapters, most of which are devoted to 
the historical statement of diplomatic relations between Great Britain and China, 
four chapters being intercalated on the course of trade at different periods. It is 
thus mainly of historical interest, but no doubt there will be more geographical 
interest in the sequel to it, of which Mr. Sargent holds out the hope, designed to 
contain the analysis and explanation of the commercial condition of the present,*’ 
and thus to fulfil “the ultimate aim of the history.” One notable fact of geo- 
graphical interest may be mentioned as standing out from the text, namely, the 
long-continued and wide-reachiug importance in British trade of raw materials 
of British origin and manufactures of theie. In speaking of British trade with China 
in the days of the East India Company, Mr. Sargent mentions that the “goods 
exported consisted almost exclusively of woollens, and a little lead, iron, and tin,** 
British articles of export dating back in some cases to the time of the Homans, and 
the most important of them one that began to displace the earlier export of raw 
wool about the fifteenth century. Even in 18.38, the last year of the company’s 
exclusive privilege, woollens constituted more than ninety per cent, of the British 
exports to China. 

Mr. Sargent’s general conclusion on the present situation is worth quoting — 

“ At present she [China] is in tutelage, with her financial and economic policy 
laid down in treaties forced on her by Foreign Powers. . . . The Chinese may be 
coerced into restraining their resentment for a time; the history of their relations 
with European Powers proves amply that they neither change nor forgeL Once 
they obtain sufficient material force, they are likely to assert in no uncertain 
fashion the claim to that right enjoyed even by minor Western nations, the right 
to determine for themselves the conditions of intercourse with foreigners.” 

As this work seems certain to meet with a steady demand, which will soon 
necessitate a new edition, attention may be drawn to a few improvements that may 
be made with a view to that. Occasionally the author assumes more knowledge 
on the part of the reader than one is entitled to expect from one who comes new to 
the subject. On p. 10 a reference made to the critics of the East India Company 
will cause many a reader to ask what was the nature of their criticisms, a question 
on which he is not clearly enlightened till he comes to p. 49. The explanations on 
pp. 8 and 41 as to the private trader are not enough to enable the reader to 
understand the conditions under which tea, a strict monopoly of the East India 
Company to the end of its days as a trading company, we are told, was imported 
into Great Britain by private traders, as appears from p. 53 and elsewhere. One 
who reads on p. 116 of “ the, rebellion ” in China, and is unacquainted with the 
history of China in the fifties and sixties of last century, will ask, “What rebellion?” 
Lastly, on p, 2 a reference is made to “ the newly formed East India Company,” 
in such a manner as will induce the reader to believe that the company was 
already in existence in 1590. 

The full title of Mr. Kent’s book sufficiently indicates its scope. The preface 
is dated August 28, 1907, and down to that time the text appears to give a full 
account of the position of the railway enterprise in China. Five maps furnish an 
important aid in enabling the reader to grasp the present situation, one of them 
being a general map, distinguishing by colours and signs the nationality of the 
capital employed or to be employed in the construction of railways opened, 
constructing, and projected. When works are in active progress while maps are in 
preparation, it is not to be wondered at that the maps should not bo quite up to the 
date of the text, and as the maps are most likely to be consulted first, and in some 
cases jwhaps solely, it may be well to point out that the text mentions (p. 72) that 
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ft flection of 33 miles (more than one-fifth) of the Peking-Kalgen reilwey wfti 
oimed on September 30, 1906; that the railhead of the Chengtingfu-Taijuanfu 
railway is now beyond Pin^ingchow (p. 170), and that the Kaifengfu-Honanfa 
railway was opened to public traffic In April, 1907, as far as Ohenohow, the junction 
with the Peking-Homkow railway, although all these railways are shown on the 
niap (or maps) as entirely under construction. The maps are all merely outline 
niaps, but the text contains indications as to the geography of the routes followed 
by the different railways, and summary considerations of the oomracroial signi- 
ficance of the lines constructed or planned. A valuable feature of the book is the 
appendix of 100 pages, containing the full text oi‘ various agreements entered into 
with reference to the construction of various railways. The index is, unfortunately, 
not quite adequate, and the English is not unexceptionable (“ Stress was lain on,’’ 
p. 29; “ In normal times this river is a narrow sandy valley,” p. 37). 

G. G. C. 


AFRICA. 


’I'hk Wild Fauna of Afuica. 

‘ lu Wildest Africa.’ By 0. G. Schillings. Translated [from the German] by Frederic 
Whyte. Two vols. TiOndon : Hutchinson & Co. 1907. Price 248. neU 

Mr. Schillings achieved reputation * With Mashlight and Rifie in Equatorial East 
Africa,* in consequence of the extraordinary merit of the photographs it contained, 
the illustrations revealing as no photographs had ever done before the nature and 
manner of life of the wild animals depicted. His new work contains over 300 
photographic studies of the fauna of tropical Africa, reproduced from the original 
negatives without retouching of any kind. Some of the photographs were taken 
at night, and many in circumstances requiriog all the skill and nerve of an intrepid 
hunter. The result is a series of absolutely trustworthy records of wild life 
at a given hour in bush, veldt, forest, or stream. Their value to the naturalist 
can hardly be overestimated, and in a couple of decades, or even less time, may be 
in many instances the only evidence obtainable as to the game in Central Africa 
at the close of the nineteenth century. The larger fauna of South Africa has been 
nearly exterminated in little more than fifty years. The process will be repeated, 
at an accelerated rate, in the regions further north unlesB Mr. Schillings’ pleadings 
for preventative measures be heeded. Certain largo game reserves have been 
created — the British reserves alone are five times the size of Scotland — but 
hitherto international action has been weak, and the “ sportsman *' of the baser 
kind strong. The author himself is of opinion that there is only one chance of the 
beautiful wild life of Africa being permanently preserved, “ and that lies m 
the hunters themselves consenting to protect and spare it.” His view tliat the 
hunter should also undertake the part of preserver, the author further enforces 
in an intorjKdated chapter on “Sport and Nature in Germany.” 

Photographs of the native fauna “at home ” naturally reveal a good deal of the 
flora of their habitat. Thus, *In Wildest Africa’ contains much information 
concerning the distribution of the flora as well as the fauna of the equatorial 
regions. Mr. Schillings, in fact, heads his first chapter “ The Spell of the 
Elelescho,” Elelescho being the Masai name for Tarchonatus camphoratuSf L., the 
characteristic bush of considerable areas of British East Africa. The author’s 
^l^yle is poetical and impressionist, perhaps a little fatiguing, but often his vivid 
imagery gives exactly the desired impression, as when ho compares the flamingoes 
lining the shores of a lake to “ a garland of living' lake- roses.” The burden of the 
wliole book is a passionate protest against the destruction of wild life, whether 
“ noxious” or not — a protest at the same time reasoned and reasonable. There are 
two statements, incidentally made, to which exception may be taken. On p. 19i 



480 


EKVIEWfl* 


vol. 1, the author refere to Dr. Kandt aa ** the ditoorerer of the source of the 
Nile ” — a misleadiug ass^Hiou all the more regrettable as a little later (on p. 66) 
J. H. Speke is described as “ one of the discoverers of the Victoria Nyanwu** 
There is no need to belittle Speke in order to exalt Dr. Kandt, nor any justidcation 
for misdescribing Speke's achievements. 

F, R. C. 


AMERICA. 

The American Indians. 

* Dio Soli Iffahrtder Indianer.' By Dr. Georg Friedericl. Fp vi. and 1.S0. Stuttgart: 

Streoker A Schroder. 1907. 

One of the strongest arguments advanced by the advocates of the independent 
evolution of American culture since the Stone Ages is the primitive condition 
of navigation at the time of the discovery. It was naturaUy urged that, if the 
natives possessed no seaworthy vessels in the late pre-Columbian period, they never 
possessed them ; and without them the highly specialized civilized peoples of the 
eastern hemisphere could not have reached the New World, even by the one land 
route then and still occupied by Siberian savages. 

Now the author 'of this learned essay surveys the whole field from Alaska 
to Fuegia, and finds nothiog anywhere, before the advent of the whites, except the 
frail Eskimo oayaks and umiaks, the bull-boats of tbe plains Indians, the various 
types of dug-outs and of bircb-bark and other canoes ranging over the whole 
continent, the Peruvian balsas (rafts) propelled by shreds of sails, and suoh-like 
crazy craft. There were no decks, no masts, no rudders, no oars, nothing but 
paddles, or here and there the scull. Many were propelled by long poles in 
shallow waters, while the better-constructed Araucanian daica, the large Abenaki 
boat, and the pirogue of the Caribs, best equipped of all the native craft, never 
ventured on the high seas out of sight of land, although they might be 50 or GO 
yards long and carry crews of from eighty to a hundred men. 

Dr. Friederici's statements are all the more worthy of credence, since they are 
not only drawn from the best available sources, but are also absolutely unbiassed, 
lie has no theory to serve, indulges in no speculations, and is quite indifferent to the 
consequences that may be drawn from the results of his researches in this hitherto 
neglected field. There is no index, and a large body of notes prepared for this 
issue unfortunately disappeared before going to press. But some compensation is 
made by a very full list of authorities, occupying no less than twenty pages. It 
should be added that this volume forms one of the series of the " Studien und 
Forschungen zur Menseben- und Ydlkorkunde ” now being issued under the editor- 
ship of Dr. Georg Boschan, of Stettin. 

A. H.K. 


Indian RorK-nuAwiNas. 

‘ Siidamorikanisobc Felszeiohnungon.’ By Dr. Throdor Koch-Grimborg. With 29 
riatet and 86 liml Illu$tr(ition$, Berlin : E. V asinuth. 1907. 

Here we have at lost a complete monograph on the i)uzzlmg potroglyphs which 
are distributed in large numbers over a great part of South America, but occur most 
frequently in the region between the Amazons and the Caribbean sea. The work, 
which is in a measure complementary to the author's * Anfange der Euust Im 
Urwald ’ (1906), is conveniently divided into three distinct sections, the first com- 
prising an exhaustive survey of the whole field, with copi^.us references to the 
collections and observations of previous explorers; tbe seotmd giving a detailed 
account of all the carvings which were studied and partly copied by tbe author 
himself during the years 1903-1905, on the upper Bio Negro and its affluents and 
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in the Yapura baain ; the third containing a critical examination Of the Tatioiui 
Tiews hitherto adyanced on the origin, antiquity, and significance of the eo-called 
** inscription B,** with the author’s final oonolusions on the subject 

It should be added that the twenty-nine plates comprise carefully prepared 
reproductions of his own collections, on the study of which his conclusions are 
chiefly based. He refuses to look on these rude objects “through learned 
spectacles,** or to read into them lofty notions quite beyond the mental capacity of 
the present natives, to whom and to their still more primitive ancestors the 
carvings are unhesitatingly ascribed. They are not historical documents, or oven 
records of passing events ; they cannot bo regarded as in any sense pictorial 
writings, nor do they possess much, if any, religious significance, and Orsi di Mon- 
bello’s fantastic interpretations are dismissed with contempt. If you like to 
indulge in such extravagant ravings, you may draw anything, however absurd, 
from the rock carvings, the style of which is quite primitive and artless, “ the same 
elementary forms recurring again and again, not only in the upper Rio Negro and 
surrounding districts, but throughout the whole of South America.** In fact, the 
conclusion is the same as that arrived at by Mr. Cyrus Thomas regarding the 
North American mound-buildings. None of those things are beyond the power 
of the present Amerindians, and of any earlier races of higher capacity nothing 
is known. K. 

. The Quiohua Language. 

* VocabularioB of the General Language of the Incas of Peru, or Kuna Simi (called 

Quiohoa by the Spanish Grammarians).* By Sir Clements Markham, x.o.B. 

London : Ballantjne & Go., Ltd, 1907. 

In his introduction to this work, the author says, “ The general language of 
the Incas of Peru is s^>okeii in the Andean regions of South America over a vast 
area from Quito to Tucuman and Catamarcs, in the Argentine Republic. It was 
the wisdom of the Incas to endeavour to establish one language throughout their 
dominions.** He gives an interesting account of the spread of this court language 
of Cuzco, and of the works regarding it which various authors have published 
since 1660. Garoilaso de la Vega, Inca, states that it was the general tongue, and 
that his ancestors decreed that all men should learn it, and that natives of Cuzoo 
were sent to U'ach it to all new vassals. 

This propagation of the court language was not very difficult, for it is notable 
that any South Amerioan Indian learns the language of another with extreme 
facility. Some soholars contest the claim of Sir Clements that there was but one 
general language^ and that there was another, now spoken by the Ayi^is of the 
Titicaca basin, who number about half a million people in Bolivia and 1 erii. This 
region,*’ says Sir Clements, “ was originally inhabited by tribes called Collas, Lupaoas, 
Pacasas, Pacajes, and Urus,” and “there is not a single early writer who used the 
word Aymard in connection with these tribes.” He characterizes it as a ' blunder 
to call the people of the Collao and their language by that name, and that “ the 
word must have been unknown with reference to the people of the basin of Lake 
Titicaca at the time of the conquest,” 

At La Paz, the ctntre of the Aymard region, the members of the “ Aynowa 
Academy,** devoted to the study of the people and their language, take exception 
to such a ooDclufiioD. They state that Sefior Loaysa, Archbishop of Lima, during 
the councils held there (1662-1667), suggested that “special attention should be 
paid to the two general languages of Perd — the Quichua, or tongue of the Inca, 
and the Aymara.” 

The first book issued from the printing press of Lima was a * DootriM Cristiai^ 
y Catecismo para iMtruccion de Indioe’ under authority of the Provincul OounoU. 
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Its title-page reads : ** Translated in the two general languagea of this kingdom, 
Q lichua and Aymar&, ABo de mdlxxxui. Afiue/* 4°, zlv. -|- 84 pp. 

At La Paz, the Aytnari scholara refer to Padre Bartonio's work, also mentioned 
by Sir Clements Markham, and quote from the introduction written by the Padre 
at Juli 1596: ^ There are many nations of Aymard Indians, such as the Canchis, 
Oaunas, Gollas, Collagues, Lupaoae, Paoases, Carancas, Gharcas, and others ; and 
as they have different names, so they speak different tongues. There is taught 
in this book the Lupaca language . . . , which among all the Aymari tongues holds 
the first place. The Pacasas and Lupaoas are in the midst of all the Aymar&s.** 

The contention between Sir Clemente Markham and bis critics on the Andes, 
among whom is the cabinet minister, his Excellency M. Y. Ballivian, the erudite 
President of the Geographical Society of La Paz, is extremely interesting, and the 
linguistic world, as well as the student of the history of the Inca empire, owe a 
debt of gratitude to Sir Clements for originating the controversy. He must be a 
profound Quichua and Aymar4 scholar who dare enter the arena, and must belong 
to the re^iarit if he hope to entangle his adversary. 

But Sir Clements has ample field for his * Buna Simi ’ in a belt of the Andes 
2500 mihs in extent, and eastward, in several places, to the base of the oordillera. 
Even on the Javary river, boundary between Brazil and PertS, the tribes use 
Quichua to-day as a general tongue ; but its spread down the eastern slopes of the 
Andes is due more to the Jesuit, Franciscan, and other missionaries than to the 
Incas themselves. The Portuguese missionaries carried Tupi as a Ixngoa geral up 
the Amazon to the boundary-line of the Spanish colonial jossessions, where they 
met the Spanish Padres who had descended the Andes anued for their spiritual 
labours with the Quichua language, which, as a preliminary, they taught the various 
fragments of tribes from which they formed their missions, for they oould fiod no 
one language among their neophytes which so well served their purp(«e. Hence 
at the colleges of Quito and Ocopa it was incumbent on every friar to learn Quichua 
before he departed for the scene of his labours among the savages whoee territory 
3Dce bordered the Inca empire. 

All of the Quhhua-speaking regions are now awakening to intense activity 
under the lash of modem progress. Peru and Bolivia especially are rapidly coming 
to the front. The commerce and internal development of the west coast of South 
America, including Ecuador, cannot be urged to their best poesibilities without 
their representatives being equipped with some knowledge of the Quiohua language, 
and Sir Clements Markham's timely little compendium of it offers an ei^lent 
medium for acquiring, not only an outline of its grammar, but an ample vocabulary 
for all essential purposes. G. E. CuuaoH. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Vegetation or Wkbteun Aubtualia. 

‘ Die rflanzenwolt von West- Austral ien siidUeh des Wendekreises, Mit oinor Einlui- 
luDg iiber die I’flanzonwelt Gesam t- Austral iens In Gmndzttgen.’ Von Dr 
Diels. Mapn aiul Ulusiratioru, Leipzig : Wilhelm Engolmunn. litOC. 

Another very valuable addition to our rapidly increasing knowledge of tliu 
world's vfgetation has been made by the appearance of a monograph by Dr. L. 
Diels on the plant-world of that part of Western Australia which lies to the south 
of the tropic. The most interesting portion almost of the whole book is the 
introduction. This plsoes before the reader a concise summary of the characteristic 
featnres of the vegetation of the whole Australian oontinent. The vegetation df 
the great central plateau is tropophil or xerophil, exhibitiog all possible modifica- 
tions, till it becomes of the nature of a desert formation. Along the northern and 
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eastern ooMt of the oontment there is a broad strip of more luxuriant plant-growth, 
with even a true rain-forest in one part. To the north-west and in the south along 
the great Australian bight, the steppe-like character of the plateau-vegetation 
reaches the coa^t. The south-western comer has only a narrow strip of hygrophil 
vegetation. Towards the end of the book Dr. Diels discusses the relation of the 
flora of extra-tropical Western Australia to other parts of Australia, and to other 
parts of the world. This flora is typically Australian, and thus show^, distinct 
afSnities with the eastern and northern districts. It exhibits, however, no real 
connection with any other part of the BanJ. On the whole, als»*, there are very 
great differences between the vegetation of the Cape and that of Western Australia, 
although afiinities have always been made much of. Bui the difference in species 
and types of vegetation is really more marked th^ the similarity. What there 
is of the latter may be explain^ by assuming a far-back common origin from an 
ancient southern- hemisphere flora, or by development along analogous lines. The 
working out of the history and development of these two floral districts is one of 
the important problems of plant-geography. 0. V. D, 

KATHEMATICAL AND PHYSICAL GEOGRAPHY. 

Two Text-books of Seismolooy. 

(1) ‘ Eartliquakes : an Introduction to Seismic Geology.’ By William Herbert Hobbs. 

New York : D. Appleton A Co. 1907. P. xxxi. and 336, 24 Plate%^ 309 lllu$tra^ 

tioM in Text, Priee |2 net 

(2) ‘ La Science S^ismologiqne. Les trembloments d«* Terre,’ aveo une Prdfaoe par M. 

Ed. Suess. Par Comte de Montessus de Ballore. Paris: Armand Colin. 1907. 

Pp. viii, and 579, C3 Plates, 540 Illustration tn Text, Price 16 /r. 

A’e sutor ultra crepidam is a maxim which would letd to stagnation in science 
if carried to an extreme, but the cobbler who takes up another trade should learn it 
thoroughly before he begins to teach, and this Prof, Hobbs has not done. A 
geologist of reputation, he has developed a theory of earthquake origin which 
we accept in part, though not entirely ; but as regards the Roienoe of seismology 
as a whole, his acquaintance with the work which has been done is imperfect, and 
as a guide his book is frequently misleading by its omiRsions. The title would lead 
us to expect a full treatment of the geographical aspects of earthquakes, but even 
hero be passes by much of the work which has been done by others in establishing 
the fact that earthquake origins are much more extended than was at one time 
supposed, and he attributes the discovery of the principle of steepest slopes to 
de Montessus instead of to Prof. Milne. This principle, that the regions of 
great seismic and volcanic activity are those in which the average surface slope 
is highest and steepest, is one which, like the continent of America, could not 
('Bcai>e discovery ; its truth is more important, from a scientific iH)int of view, than 
the name of the man who first gave expression to it, but if this is mentioned at all, 
it is well to be accurate. 

The Comte de Montessus de Ballore is a seismologist of established reputation, 
whose work has lain in the domain of statistical and geographical seismology. In 
writing a general treatise on the science, he has had to deal with subjects which 
lie beyond the province of his labours previous to his acceptance of the post 
of director of the Seismologioal Service of the Republic of Chile, but, having read 
nearly everything that has been written, and remembered nearly everything he 
has read, writing, moreover, with the lucidity and precision of a Frenchman, he 
lias produced a remarkably complete text-book of seismology. The only section 
with which we find serious fault is that dealing with instruments, where the want 
of experience in their use, or in the interpretation of their records, has led him 



434 


BXWSWB. 


into error in more than one instance. His explanation of the principle of the 
daplez pendulum is not that offered by the inventor, nor is it the correct one, 
and the illustration on p. 291 of the principle of the light and the heavy horinontal 
pendulum is curiously in error. The principle of the horizontal pendulum is the 
same whatever the weight, but it may be applied in two different systems of 
mechanical construction. In the one a boom is pivoted to a support, and maintained 
in a horizontal position by a wire or thread attached to some point along its 
length. This is the system adopted in what we may call the Japanese type 
of horizontal pendulum, since it was elaborated in that country, and is the system 
depicted as the principle of the heavy pendulum ; but it is also the system adopted 
in the Milne instrument, which is, in proportion to its dimensions, the lightest 
in use. The other system of construction utilizes a rigid hracket-like framework, 
which is pivoted on two knife-edges. This system may be illustrated by the 
garden gate, and is the one figured as the principle of the light horizontal 
yjendulum ; it is, however, adopted in the heavy horizontal pendula used in Italy, 
and is the only system mechanically atimissible where very heavy weights are 
concerned ; it is also utilized in the v. Hebeur Paschwitz instrument, which is classed 
as a light penduluth, though its lightness is solely the result of its small dimensions, 
and in proportion to these it should be classed as a heavy pendulum. The praise 
of the Wiechert instrument goes too far, and some of the claims made for it 
oannot be substantiated ; it is not abtatic in reality, but only in name, nor does 
the damping of the pendular oscillation enable it to record the actual movement 
of the ground. In saying this wc intend no dispraise; the instrument is an 
admirable one, and marks the Introduction of what may be called anew principle, at 
any rate, a new method of applying an old principle, in the construction of seismo- 
graphs, but this does not make all other patterns obsolete, or do away with their 
utility. The astronomer does not discard his transit instrument because it will 
not serve the purpose of an equatorial telescoiH*, and so more than one type of instru- 
ment will continue to l^e required in seismology, and the free-swinging pendulum, 
whether Vertical or horizontal, will still continue to be used and to be useful. 

Apart from this chapter, tlio liook deserves ]>rai6o as an account of the present 
state of our knowledge of earthquakes, and we may especially commend the inclusion 
of two chapters dealing with the methods of construction to be avoided or adopted 
in countries subjec^t to earthquakes. This is a practical application of the principles 
of seismology which is generally neglected in treatises of the science. 

B. D. 0. 


GENERAL. 

Tue GEOLooiCAii Bociety of London. 

‘The History of the Geologioal Society of Londou.* Jiy H. Ih Woodward. London: 
The (k*olt)gical S^Kjiety. 1907. I'p xx., 3110 M’tt/* rtfUtm of i'orlraiU, and 
5 Vlaie^ of MedaU. Vrioe 7«. Gd. {to Fellow«^ 0«.). 

The unique position of Lcuidon has given its scicntilic societies the optiortunitioH 
fur exceptionally useful service ; and i)rohably no society has had a more profound 
influence on the science with which it is concerned than the Geological Society. 
It was established on November 13, 1K07, when eleven mou met at the FreeiuaHous 
Tavern, and arranged to join periodically in a dinner at five o’clock, to be followed 
by a meeting for geological conference and discuKsion. The combined social and 
Bcientitic aims of the young society led to an almost immediate H[)lit in its ranks. 
Sir Humphrey Davy and Sir Joseph Banks held that the bociety was only 4nt« nded 
to be a little geological dining club,” which was not to encroach on the sphere of 
the Royal Society by the publication of a new scientific serial. According to those 
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of the fouxulers who were primarily geologists, the dinner was of secondary 
importanoe to the serious scienti6c work of the society, and they intended its work 
to be very serious. Geology was then disturbed by a spirit of reckless speculation, 
which it had inherited from its ancestor Cosmogony. It was the aim of the founders 
of the Geological Society to rescue geology from unscientific methods, and to 
establish it on a firm basis of accurately observed facts. It was the ideal of the 
society to raise the status of geology “ by toil, not by talk ” — still less oy dinners. 
The proposed federation of the society to the Iloyal Society was rejected, and Davy 
and Banks resigned their membership. Dinner as part of the official business of 
the society was soon abandoned, while the attendance at the meetings increased, 
and the papers and discussions grew in interest and importance. The researches of 
the members of the society on both British and foreign geology were rewarded 
by a rich harvest of valuable materials, and their publication on a worthy scale 
was rendered possible by the generosity of some of the members ; and the early 
Transactions of the Geological Society were issued with a wealth of illustration 
that helped to raise the standard of scientific serial publication. 

The society has been eminently successful in its mission. It has raised the 
status of geology, promoted the use of detailed field work, prepared the way for the 
establibhment of the Geological Survey, and guided and inspired most of the best 
wqrk in British geology. It publrshed a geological map of England and Wales, 
which long remained the standard. Considoriug that the materials were collected 
by a small number of private surveyors, "at a time when travel was difficult, slow, 
and expensive, and when the available topographical maps were very imperfect, 
the map is a monument to the devotion and skill of its authors. The society 
has been helped towards sucoess by its strict attention to its work. It has been 
careful to avoid trespassing on other sciences, and declined to allow authors to 
transgress its boundar> between geology and geography. The one occasion on 
which the writer had to abridge a pa})er submitted to the society was the omission 
of a few paragraphs which were regarded as physical geography rather than geology. 

The society has gained world- wide scientific reputation ; but as its meetings and 
publications have been confined to technical geology, it has made no wide appeal 
to popular interest. It has accordingly been the more easily able to maintain a 
high standard of scientific excellence. It has, however, always included among its 
Fellows men of leisure and wealth, and it has quietly accumulated a moderate 
capital and been able to aflFord the publioatiou of its costly maps aud Transactions. 
It has also collected what is perhaps the best existing geological libra^, and its 
‘ Annual List of Additions to Geological Literature ’ is an indispensable instrument 

of geological research. . , ^ i j . 

The story of the society’s work has now been well and concisely told in a 
volume prepared for the recent centenary of the society by Mr. H. B. Woodward. 
Ue gives a full sketch of the foundation of the society, and briefly summarizes its 
later history and the chief braucLos of its work, and colls attention to some of the 
most famous discussions and contriimtions to science published in its Transactions 
and Journals. The narrative is enlivened by many racy personal anecdotes about 
the leaders of the society. The volume also contains a valuable collection of 
historical data, which will make it a work of permanent value m reference to the 
history of British geology. The uork is illustrated wiih an excellent series of 
photographs from Buckland to its present President, Sir Archibald Geikie. 

So many of the leading members of the Geological Society have also bwii 
connected with the Iloyal Geographical Society that Mr. Woodward’s valuable 
monograph is a useful addition to the history of British geography. 

J» W. G. 
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^ Ibn Gaba 7 r(Ibn Gioboir), Yiagg^ioinIapagDa,Bioilift,Biria . . . Moflopotamia^ AraWa, 
Bgitto.’ Prlma tradnaione, fatia suir originale Aiabo de Oelegtino Sohiaparelli. 
Rome. 1906: Pp. xxvii., 412. 

‘The Travels of Jbn Jabayr/ edited . . by William Wright. Second edition, re- 
vised by M. J. de Goeje. licydeii : Brill. 1907. 

The Arabic text of Ibn Jubayr’a travels was ably edited by W. Wright, with 
the aid of Prof. Dozy (Leyden, 1862); his account of Sicily was edited and 
translated, with most valuable notes, by M. Amari (Paris, 1846) ; his descriptioD 
of Syria and Egypt is in great part reproduced, the Arabic text being here also 
accompanied with a French version, in the ‘ Recueil des Historiens des Groisades* 
Historiens Orientauz,’ vol. 8 (Paris, 1884) ; and smaller sections have been dealt 
with in other works, siich as E. Wiedemann’s “ Beitrage zur Geschichte der 
Naturwissenschaften ** (in SitzungsK d. phys.-med. Sozieidt in Erlangen, 1906); 
but Schiaparelli’s version of the complete voyages of this great Spanish Moslem 
renders a great service to all scholars and historians, especially to Hhose un- 
acquainted or but moderately acquainted with Ibn Jubayr’s mother-tongue. A 
valuable introduction (pp. vii.-xx)i.) is followed by a useful summary of the 
route of our traveller, who, starting from Granada on February 4, 1183, returned 
to Granada on April 26, 1186. The translation itself, occupying 348 pages, 
is illustrated by serviceable notes, all tOi> brief (pp. 351-68); good indexes 
of persons and places conclude the work. Among the most noteworthy sections 
of this Viagyio are (1) those which treat of Moslem Spain, the islands of the 
Greek archipelago, Crete, Sicily, Sardinia, an 1 the Balearics (pp. 3-8, 310-348) ; 
(2) the Mesopotamian sections, especially the description of Baghdad (pp. 198-237, 
etc.) ; and (3) the Meccan and Damascene (pp. 63-160, etc., 261-293). Ibn Jubayr 
was endowed with exceptional qualiBcations as an observer and historian, and no 
serious student of the twelfth century can safely neglect him. It is regrettable that 
no map accompanies this issue. 

In 1907 the Trustees of the E. J. W. Gihh Memorial ru-issued Wright’s text, 
revised by Prof, de Goeje, with Wright’s original preface and notes, and some 
a^lditions by the reviser. “But a comparison of my edition with the former” 
(Wright’s original) “ will show,” says do Goeje, “that I had very little to change.” 
It is interesting to know that H}bortson Smith intended at one time to have 
undertaken this revision now carried through by de Goeje. C. li. B. 

Tkxt-Bookr. 

‘A Scientific Geography.’ By KlIis W. Ueubai, h.ho , f.o b London : lUilph Hollund 
& Co. 1906. Bof)k II. The liritiah Isles. Book IV. North Aiuerioa Book V. 
Africa Majm and JHwfrania. Vrir^" \ t^ (jd. net mch, 

‘Mathematical Geography.’ By WilliH 10. JoIhihod, ru.u. Tp. Wl'l. Now York : 
American Book Co, Price |1.00. 

‘A Rational Geography.' In three jiarU. Part I (195 pp.) Climate; the British 
Isles; Europe. By Ernest Young, b.bc, London - George Philip A Son. 1907. 
Price Is. fid. each. 

Mr. Heaton’s preface states that bis books are for students who intend taking 
the subject for Matriculation, Preliminary Cortifiiate, or Certificate Examinations. 
Each consists of Pait L, dealing with general considerations ; and Part II., sections 
“each giving all the materials required for a sketch-map such as examiners ask 
for.” The aim of the author is fairly well fulfilled. But, apart from the geological 
treatment in Parts I. of each, which is in the main good and commendable, the 
humanistic geographical concepts are wanting, and hence Parts II. have little to 
recommend them from that point of view. The collection of facts will go far 
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JowtrcU enabling a student to meet the requirements of the above examinations. 
The plan of the books has produced a sound analytical treatment, with few mis- 
takes of selection, and not^ many serious omissions. The type of treatment is 
naturally much on the same level for each volume. On the whole an advance is 
shov^ on the type of text-book generally in use, especially for the Treliminary 
Certificate Examination. “Each volume has a glossary of geological terms, several 
diagram-maps, generally clear, and a set of typical exercises for the student to work 
out. Too many general and descriptive slatements for which the teacher would have 
to find the details and illustrations detract from the “ scientific” nature of the books. 

Mr. Johnson’s book is to ba commended, being one of the few books which treat 
consistently of one aspect of geography. It is compiled from many sources to which 
the teachers can seldom, if ever, find opportunity to go. The first portion deals with 
the general aspects of this side of geography simply, and later chapters take up and 
expand or ex])lain previous passages. The book is designed for secondary schools 
and for teachers’ preparation, and for the latter it is a most useful compendium. 
The style is clear throughout, and the examples and applications are practical. 
There is a good chapter on Projections, appendices on Gravity, Motions of the 
Earth’s Axis, Mathematical Treatment of Tides, the Zodiac, Practical Work in 
Mathematical Geography, formula) and tables, and a glossary and index. These 
all supplement the fourteen chapters of the text. The publishers claim that it is 
a pioneer work. It is doubtful if that is entirely true in the strictest sense, but that 
does not detract from its value as a collection from many sources. 

Mr. Youug's books are designed to meet the requirements of the Board of 
Education's syllabus for secondary schools. In the first section an attempt has been 
made to place the psychological before the logical order of the subject. This section 
is brightly written, though the style is severely heuristic,” and might tax the 
patience of many pupils. In the later sections the severely logical arrangement 
militates against any regional treatment, and in places l)ecomes a summary nnd 
little more, while a considerable amount of descriptive padding finds its way in, 
and serves to confuse the main issue.. The whole planning, however, of the three 
years’ work should be considered before passing too strong an opinion on the 
preliminary volume. There are several more expensive text-books which do not 
suit general requirements as well as this. 

The consideration of these text-books leads one more than ever to the con- 
clusion that, though a certain course may be planned for a term’s or a year’s work 
in geography, it is necessary to make provision for parallel courses in general 
aspects of the subject, such as Mathematical Geography, Climate, Morphology, etc., 
and especially are these the province of jiracHcal work. It is suggested, by the use 
of the term “ parallel,” that it is advisable to keep them distinct. The above- 
montioDod * Rational Geograi)hy ’ seems to be arranged somewhat on these lines, 
and the * Mathematical Geography ’ might well be u^ed as the basis of a course of 
this kind. F. Q. A. 

SHORT NOTICES. 

Asia.— ' Plagues and Pleasures of Life in Bengal,’ by Lieut.-Colonel D. D. 
Cunningham (London ; Murray. 1907. Pp. xi., i585. Illustrations. 12s. nef), 
IK divided into two parts, the first dealing with certain insects and other creatures 
"f common occurrence in gardens and houses in Bengal; and the second (a more 
iit tractive section to the general reader) with “ the seasons in a Bengal garden.” 

A/rfca.— ‘ Cairo, Jerusalem, and Damascus : Three Chief Cities of the Egyptian 
Sultans.* By D. S. Margoliouth. (London : Chatto <fe Windus. 1907. Pp. xvi., 
‘^01. lllustratioM. 20s. net.) Dr, Margoliouth, with some modesty, sp^s of 
the text of this work as “the letterpress to accompany Mr. Walter Tyrwhitt’s 
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drawingti" but it will oAsilj be reoogaized that the text ttaiMii on s Imt dliwtftt 
leyd from that which bo oftea fills out picture-books. The three-ook»ur bloofce whidi 
form the majority of the illustrations are also abo?e the average ol reeulte aehlered 
by this process, especially where the tendency to orudenesa of colour is overoome. 

‘ The Guide to South Africa/ Edited by A. 8. Brown and Q. Q. Browot for 
the Union Oastlo Steamship t’o. (15th edition. L(»ndon : Sampaon Low. 1D07-8. 
Pp, Ivi., 478. Maps, 2s. Sd.) The present edition maintains its standard of value 
to “tourists, sportsmen, invalids, and settlers.” Among Messrs. Philip’s maps 
which it contains, those of scientific import, such as orographical, geological, and 
climatological, though inclined to roughness, are an unusual and laudable feature in 
such a book. When it is stated that Part I. of the text, dealing with the country 
from physical, economic, and historical aspects, covers 278 pages (Part Jl. being 
devoted to routes), it will be understood that in conception this guide is something 
more than merely a traveller’s handbook. 

’The Boa Estrada Plantations, 8. Thoind.’ By U. J. Mouteiro do Mendon^a. 
Translated by J. A. Wyllii-. (Edinburgh : Oliphant, Anderson, & Perrier. 1907. 
Pp. 63. Illustrations.) This is a study, with statistics and numerous excellent 
plates, of the methods and conditions of life on one of the most important estates 
in the Portuguese Island of St. Thomas. Its object is to provide an example in 
colonial methods, such, it has boon asserted, as are yot to seek in some parts of the 
Portuguese empire. The medical and general treatment of native labourers is the 
most prominent subject of the work. 

America. — *Dr. John McLoughlin, the Father of Oregon.’ By Frederick V. 
Holman. (Cleveland ; Arthur N. Clark (’o. 1UU7. Fp. 301. Illustrations. 
128. fid.) This 18 a simple and interesting record of the career of the first pioneer 
of Oregon, a Canadian born (17S4), who represeiiU'd the Hudson’s Bay Company 
in the far west, became an American citizen, and died in 1857, a victim of intrigues 
against the reward which his work should have brought him, 

* Wirtschaftsgeographie dor Vereinigten Staaten.* (Angewandte Qeographie. 
III. Berie, 2. Heft.) By Prof. Dr. A. Opjiel. (Halle; Gebauer-Bchwetschke 
Druckeroi. 11K)7. Pp. IfiO. Diagrams. 3.50m.) This is an encycloj.)®dic study 
of the United States, especially from the economical standpoint, in a small compass. 
Considered as an educational work, it rocoives, to our ideas, a somewhat forbidding 
a8| ect from the extensive use of statistics. 

* With the Border Ruffians : Memories of the Far West, 1852-1868.’ By R. IL 
Williams. Edited by E. W. Williams. ( London ; Murray. 1907. Pp. xviii., 478. 
Illustrations. 12fl. net.) This is an interehting narrative of a life of adventure 
in Western Virginia, Kansas, and Texos. It gives striking pictures of the West 
in these “ early ” times. 


THE MONTHLY RECORD. 

THE SOCIETY. 

Royal Medals and Other Awards for 1908.— With the approval of His 
Majesty the King an Patron, the two loyal medals for the current year 
have been awarded — the Founder’s Medal to Lieut. Boyd Alexander, 
and the Patron’s Medal to H.8.H. the Prince of Monaco. The story of 
Lieut. Boyd Alexander’s three years’ journey across Africa, the cost of 
which was home entirely by himself and his brother ofi5oert who 
died during the expedition, is well known to the Fellows from Lieut. 
Alexander’s letters in the Journal^ and from the jiaper which he read 
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before the Society last session. Beoently the results have been embodied 
in his work ‘ From the Nifeer to the Nile.' The Prince of Monaco has 
pursued the study of oceanography for many years, first on the sailing 
yacht Hirondelle^ then from 1891 to 1808 on the schooner PrtncsMS Alice, 
and latterly on the:/ finely appointed steam-yacht of tlie sani"? name» 
which he designed and equipped as an oceanographical laboratory. 
In recent years he has explored in successive seasons the coasts of 
Spitsbergen and the adjacent seas, and has published a remarkable and 
most valuable chart of the oceans, on which all deep-sea soundings are 
entered and isobaths drawn with greater detail than has been attempted 
elsewhere. Of the other awards, Lieut.-Colonel Delm^-Radoliffe receives 
the Murchison Grant for his survey work as Resident in the Nile 
Province of the Uganda Protectorate, and as ohief of the British section 
of the Anglo-German Commission for the survey of the frontier between 
the Victoria Nyanza and Ruwenzori, an account of which he submitted 
to the Society in 1906; Dr. T. G. Longstatf, the Gill Memorial, for his 
explorations, carried out at his own expense, in the Himalayas, including 
the ascent of Monnt Trisnl as recently described by Dr. Longstafif at 
an evening meeting of the Society ; and Rai Sahib Bam Singb, the 
Cnthbert Peek Grant, for his survey work during the past ten years 
in Tibet and Chinese Turkestan under Captain Doasy, Dr. Stein, Captain 
Rawling, and Major Ryder. As shown by Dr. Stein's letters to the 
Journal, Ram wSingh has been for the past two years with Dr. Stein 
on the latter’s second expedition to Chinese Turkestan. 

Memorial to the late Sir Leopold M’Clintook.- The Royal Society, 
the Royal Geographical Society, and Trinity House have undertaken 
the expense of a memorial to the late Sir Leopold M’Clintook in 
Westminster Abbey, with the consent of the Dean and Chapter. The 
memorial will consist of an alabaster slab, to be placed underneath the 
monument to Sir John Franklin, whose fate was definitely ascertained 
by Sir Leopold during his celebrated expedition in the Fox, The in- 
scription will be as follows : — 

UKBE ALSO IS COMMEMORATED 

ADMIRAL SIR LEOPOLD M’CLINTOCK 
1819-1907 

msOOVKBKR OF THE FATE OK FUANKLIN 

IN 1869.” 

Mr. Boynton's Proposed Expedition across South America. -As it has 
been stated through the Press and otherwise, that an expedition which 
'w being organized by Mr. George Melville Boynton, entitled “Dis- 
covery Darkest America Expedition,” is under the auspices of the 
fcJocuety, the Council desire to state that the Society has nothing to do 
'vith the expedition whatever. At the same time, the Council have 
means of forming any opinion on the organization or objects of the 
expedition, or on the competency of its commander. 
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Black Bain in Ireland.— The Febmaiy number of SjmonB'B MeUorologiedl 
Magazine cod tains a communication from Dr. 0. Boeddicker on the subjeot of a 
fall of black rain observed in various j^arts of Central and Western Ireland on 
October 8 and 9, 1907. The fall was reported, in reply to an inquiry by Lord 
BoBBe, from over thirty different stations, and the rain probably fell over a still 
larger area. The amount of Boot depobited was in many cases so great that rain- 
water tanks had to be emptied and cleaned, while clothea hung out to bleach were 
blackened. A disagreeable smell was also noticed at various places. The cloud 
seems to have come from the Bouth-east, and on the Bth its greatest width from 
south-west to north-east must have been not less than 1 10 miles ; on the 9th, not 
less than 80. On the latter day black rain was reported from a point near Westport, 
on the Atlantic coast (co. Mayo), so that the sout laden cloud, originating probably 
in South Wales, is shown to have crossed the channel and the whole of Ireland, 
disgorging its soot into the Atlantic. 

The Underground Connection between the Upper B&nnbe and the 
Bhine. — That the Aach, which enters the Unter See of the Lake of Constance near 
Radolfaell, derives much of its water-supply by underground channels from the 
upper Danube, was long a matter of belief, and was actually demonstrated by 
experiments carried out in 1877. The subject has, however, lately attracted 
renewed attention, and further expeiiments by means of chemicals, carried out last 
year, liave set at rest some points which had remained doubtful. A careful study 
of the whole question has been made, among others, by Prof. K. Eudriss, of Stutt- 
gart, who discussed it at the meeting of Qirman naturalists in that city in 1900, 
and who has given the gist of his paper in a recent number of the Naturun»$efi- 
Bchaftlicfie Wochenachri/t (190H, No. 7). Another paper, by Dr. C. G. Barth, 
ap[)eared in the twelfth number of l*Hermannn Mitteilungm for 1907. As might 
be supposed, the belt of country across which this underground flow takes place is 
composed mainly of limestone (J urassic). The Danube water sinks into the ground 
at various spots on either side of the Baden- W Ur ttem berg frontier, but the greatest 
loss is experienced at the “ Briihl,” between Imraendingen and Mbbringen, the 
volume abflorbed here being so great that for a good part of the summer not a 
drop finds its way down the valley. The upper Danube then belongs wholly to 
the Rhine system, the water-parting being displaced a considerable distance to the 
cast, while the Danube is forced to find a new gathering-ground in the Swabian 
Alb. But this is not all, for the expeiiments of 1907 base proved that a furth«.r 
withdrawal of water takes place near Fridingen, considerably lower down, this like- 
wise finding its way, by a strange zigzig course, to the Aach. This state of things 
is favoured by the low level of the Uhinc valley, couiparcd with that of the Danube, 
but from the length of time taken by the low-water ttage of the Danube to be felt 
on the Aach it seems that the water must be stored in an extensive reservoir, 
possibly due to the same tectonic forces which have created the depression of the 
Lake of Constance. The withdrawal of water is a serious matter for the town of 
Tutt’ ingen and other places on the Danube, and efforts have been made to check 
it, though these have not unnaturally met with opposition from the dwellers in the 
valley of the Aach, who benefit by it. It is probable that some of the Danube water 
also finds its way to the Rhine by the Wutacb, which enters below Bohaffhausen, 
and some too, possibly, by a northern route via the Neckar. 

Hew Eonte between Sweden and Germany.— It is announced that the 
Bwedish Parliament has recently ratified the agreement with Germany (previously 
ratified by the Prussian Diet) for the establishment of a powerful ferry service 
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W T “*« P"I“« of .upplyiBg direct reUway tr.nqx,rt 

frm <me to the other. The terminal pointe of the ferry will be TreUeborg,^i 

oflttt^^* Muthernmoet point of Sweden, and gasenita, on the Jaemund peninrala 

Illtenilitollt Lakes in Euiiia.-A good deal baa been done lately to 
inTMt^te the “karat” phenomena in Kuaaia, eapocUlly in the lake region south 
w Lake Onega. 'n>e results have been publisheU in Russian joumsii^ but have 
be^ ■^e mere generaUjr accessible in a summary contributed to Spelunea 
(vol 7, No. 49, 1907) by M. A. S. Yermoloff. The lakes south of Onega have 
been examined (among others) by M. Kulikoveki, who considers the formation in 
this region, much of which consists of Innestone, to be of Devonian age. Three of 
the lakes, of which the largest is the Shimozero, communicate by natural channels, 
though, as they are not filled and emptied simultaneously, the direction of flow in 
iihese changes from time to tit no. The Shimozero discharges its waters into an 
abyss some 14 miles to the cast, which Hfoms to communicate ultimately, by the 
egra river, with Onega. Hy November it Is sometimes completely empty, apart 
from a stream which loses itsflf in the abyss abeve mentioned. Another abyss 
engijfs the waters of the Dolgozero, at the other end of the system, during a 
portion of the year. A second system of lakes lies a little to the east, and is 
connected by underground channels with the Bielo-ozero, or White lake, and so 
with the system of the Volga. The phenomena presented here are almost identical 
^th those already described, the lakes being drained periodically by means of 
similar abysses, though it is only the Kaino which disappears entirely. In several 
cases the inhabitants have sought t ) preserve the fishing by constructing a dam, 
but in one only with success. Although most of the water of these lakes finds its 
way towards the Volga system, some probably reaches that of Lake Onega. Not 
far off, in the Novgorod government, is Lake Druzhino which empties itself, as a 
rule, at intervals of seven years. The engulf laeut takes place in the short space 
of twenty* four hours, and it seems probable that the water finds its way under- 
ground to the Bielo-ozero. All the lakes so far mentioned differ from the Lake of 
Zirknitz (the classical example of an intermittent lake) in not being filled again by 
the same channel by which they are emptied, but by ordinary, above-ground, 
agencies, the process someiimes taking as long as seven >earB. In the case of Lake 
Siamgo, in the Arkhangel government, the waters of which are said to disappear 
with much regularity once in four years, the re-filling takes place with great 
rapidity within a few day^ of ith emptying, and by the same underground channel. 
Among other striking featurch of this region are the instances of streams, the 
direction of whoso flow is reversed according to the state of the water-supply in the 
lakes with which they are connected. 


ASIA. 

The Count de Lesdain's Journey aoroBS Central ABia.— In 1904 and 1905 
the Count de Lesdaiu and his wife carried out some txtensive journeys in the 
interior parts of the Chinese Empire, in the course of which, thanks no doubt to the 
eflect of the British military expedition of the former year, they achieved the dis- 
tinction of orobsing the whole width of Tibet frem north to south, and eventually 
reaching the plains of India. The Journey was referred to at the time in the 
public press, but no regular narrative was laid before geographical circles until 
December last, when the count read a pajier before the Paris Geographical Society, 
a summary appealing in the January number of La Oeoyraphie^ the organ of that 
body. In this abridged form it is not easy to follow the travellers’ routes through- 
out, many of the places visited being spoken of under names that find no place on 
No. IV. — Apkil, 1908.] 2 h 
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our maps. The first part of JouroeTi had to do with Moogoli* and tha GoU. 
Aftar Tisiting the ruins in the Ordot country, the trarallan crosaad the 
into Alaahan, where they likewise examined aome ancient tomhe and other ranalni, 
including those known to the Mongols as Poro Hoto. After going aouth into 
Kansu, they once more turned north for Aiashan and the Gobi, in which last they 
visited a place spoken of as Repalaraitsu, and made a survey of the Pua*ho and 
Lake Tsin-tiu-ru. Large tracts were found to be fertile and cultivated. At 
Gnansi-chu (Ansi or Ngansi) they made their preparations for the journey acroes 
Tibet, on which they finally started with sixty mules and ten drivers, besides four 
horses and four camels. Traversing the mountains which separate the GK>bi from 
Tsaidam, they crossed the latter (fixing the position of the Dabasun-nor en route), 
and then struck for the sources of the Yangtse/ which they claim to have reached 
at an altitude of neaily 28,000 feet. Most of the baggage animals succumbed to the 
difficulties of the route, and before reaching civilization three of their men also 
died. Crossing the Amdo mountaioe, they made for the lacustrine region to the 
south, coming upon the encampments of nomads, but suffering no hindrance from 
theuL Having reached Tengri-nor, they held on their course for Sbigatse, and so 
via Sikkim to India. 

Old Hap of Siberia. — Through the courtesy of M. Alexander Gregoriov, 
the late general secretary and an honorary member of the Imperial Russian 
Geographical Society, a photograph of a very interesting seventeenth-century 
manuscript map of Siberia has been added to the Map Room of our Society. This 
map was found by M. Gregoriev in the old summer residence of Peter the Great 
at Ekaterinhof, near St. Petersburg, and its existence has been known to him since 
1885, although it is only recently that it has been possible to settle the question 
of its authorship and actual date. As shown by M. Grigonev in a pamphlet he 
has written, and a copy of which ho has been good enough to present with the 
photograph, the map was drawn in Tobolsk by a certain Semen Remesov, a self- 
taught cartographer, by order of Prince Repnin, superintendent of the Sthtraky 
PrikeZf the department which up to 17G3 had to deal with Siberian affairs. This 
order was issued in Moscow on January 10-20, 1696, and the map was finished 
and despatched to Moscow from Tobolsk on September 18-28, 1697. The area 
included in the map extends from the Arctic ocean to the Great Wall of China, and 
from the Volga to the China sea. Korea is shown in the south-east and the sea 
of Azov in the south-west corners of the map. The photograph is a reduction 
measuring 14 inches by 18 inches, but the valuable and interesting original 
measures about 9 feet by 7 feet. It is j)aiuted in colours on a somewhat tliick 
cotton material, and is fairly well preserved. The Czar has now entrusted the 
map to the custody of the Imperial Russian Geographical Society, where it will 
doubtless bo highly appreciated. 


▲VEIOA. 

The Desert west of Wadi Haifa. -Lieut. Comyn sends us some notes on 
a circular trip made by him in the now little-frequented desert west of Wadi Haifa, 
with remarks on the possibility of opening up a route across it to Tripoli. His 
starting-point was Wadi Haifa, whence he struck north-west to Rheb on the old 
caravan route from Assiut to Darfur (followed by W. G. Browne at the end of 
the eighteenth century) known as the Darb el Arbain, or “Forty days road.” 
Hence he pushed on m the same direction to a halting-place named Terfhui, from 

* The position of these is not slated. Rookbill, who passed very close to them In 
1892, placed them In about N., 91*^ E. 
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which point he found it adrisable to begin the return journey, which was effected 
by a droultoua route to the south. A great part of the country trayersed is a yasi 
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tablelftnd extondiog westwards into the depths of the desert, the surface fonued 
largely of Tast level tracts of sand, varied by rocky eminences or sandhills. The 
former are frequently of the sugar-loaf form, but sometimes table-topped, and the 
sandhills are mostly rounded hummocks known by the name “ terabil ^ (sing. 
** tarbul ”), covered on one side by aoscia bushes (Selim or Kitr), though examples 
of crescent-shaped moving dunes were also seen. Tho wells, most of which yield 
a more or less brackish water, are frequently placed in depressions (sometimes bowl- 
shaped) below the general level of the plateau. The rocks in various places were 
of the most diverse colours — rod, purple, green, yellow, black, etc., and the sand 
was Bt^metimes a bright red when turned up. Around Bir-el-Sheb (“ well of 
alum ”) considerable deposits of this substance were seen, and elsewhere there 
are beds of rock-salt worked to some extent. A bhxik-house still exists at Sheb. 
At Terfaui evidences were seen that the phee had once been an oasis of importance, 
the remains of camping-grounds pointing to the passage of a great highway. 
L'eut. Comyn thinks that other oases exist to the north-west, and he points out 
that as a line of them is known to run south-east from Tripoli, the unexplored gap 
is only 360 miles in width. On the return the party took a direct route to Selima 
(where are ruins said he those of a Ohristian convent), and then struck west Into 
the desert, crossing two disused loads running north and south. A vast level plain 
with mirror-like surface cxtendeil in thih direction, broken occasionally by sand- 
ridges, and in one part strewn with boulders. A solitary tundulf tree (Capparig 
aphylla) was also seen. Skeletons of birds strewed the ground in places, and 
Lieut. Comyn was told that at times flights of birds struggle from the west in 
an exhausted condition to the wells at Selima. A heavy dew was ext^erienced 
during the two nights spent on the level plain above referred to. About Kin Aga, 
where the Arbain road was rejoined, a stony waste, very trying to travel over, took 
the place of the sand. The plateau seems to have now been left, as its escarpment 
was seen to the north on the further journey to the Nile, during which some very 
rocky undulating country was passed. During the greater part of the journey the 
vegetation consisted of inltns (date, duin, etc.), the acacia bushes above mentioned, 
and of tahUs or hal/a grass ; but at Safsaf the grass, curiously enough, was of the 
kind {safgaf) found on the msu’shy banks of the Nile. It withers when the Nile 
falls, but becomes luxuriant again with the rise of the river, when the water is 
almost level with the surface. Some trees formerly grew here, but were cut down 
in 1894. Gazelles seem fairly abundant, and insect life is described as rife. A 
pair of falcons w^re seen on a locky eminence. ^JVaces of the former presence 
of man were seen in an old quarry ij<ar Logia, in a ])rebistoric ruin 70 miles east of 
this, and in a hand-grindstone (for coiuj found a little west of Seliina. 

Colonel Laperrine's Saharan Expedition of 1906.— This expedition, which 
was referred to some time ago in the Journal^ was undertaken, it will be remem- 
bered, with a view to eflfecting a junction, in or near Taodeni, with a party from 
tho Sudan under MM. Oauviu and (lorlior {dournaf^ vol. 20, p. 340). 'J'he narrative 
of the expedition, given by Lieut. Nigger in La Geoffraphir for December, 1907, 
shows that this crossing of tho desert was no less fruitful in results than others of 
the many traverses by French explorers within recent years. The astronomical 
and other observations, carried out by Lieut. Ni^igor, are a useful contribution to the 
mapping of the Western Saliara, and the general observations on the physical con- 
ditions are of considerable interest. It was Colonel Laperrine’s original intention 
to croiB by a direct route from Adghar in Tuat to 'J’aodeni, but, the intervening 
tract luing almost unknown, be failed to obtain a guide, and was forced to take a 
circu»tt>uH route farther ( ast, so as to approach Taodeni from the south-east across a 
narrower stretch (-f waterless country. The southward portion of the route did not 
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diverge widely from those of former travellers, though some new bits of country 
were traversed. Lieut. Nigger makes some interesting remarks respecting the 
drainage which goes west from the hilly regions of the northern Tuareg country, 
which seems all to converge on the great Sebkha or saline basin of Az el MaU, 
hitherto quite unexplored. Even the Wed Saura, which has its origin a long way 
north of Tuat, appears to debouch in the same basin, the examination of which will 
be an inlen sting piece of wo k for some future traveller. Between tL^ well-known 
baiting-place of In Zizo and the well st Qemcn, the rou^-e led for five days across 
the waterless plain of the Tanezruft. After a rest amid the pasturages of Itafok, 
where many Tuareg encampoicnts were seen, the 6xj>edition struck a little south of 
west towards Ashurat, over a country broken by rocky miinences, with depressions 
which receive the drainage from the eouthem iidrar. Later the weds were of purely 
local extension, but some contained thick groves tf gum trees. The only fodder 
which grows naturally in these southern regions is the had. Prom Ashurat the 
route led north-west across the rcmaikahle system of sand-dunes, ninning regularly 
from £OUth-weBt to north-east, already described by Lieut. Cortier {Journalt loc. dt.). 
Tlie absence of wells in this tract may be due in pa’t to the policy of the Tuareg, 
who are exposed to attack from the Arab tribes to the west and north-west, and are 
not desirous of facilitating comnninications. After meeting the southern detach- 
ment at El Gettara, and spending some lime in the neighbourhood of Taodeni (a 
great centie of ciravan routes, where some valuable information on the region to 
the north was obtained), Colonel Laprriiie set out on the return journey by the 
direct route to the north-east, for which he had been fortunate in obtaining a guide 
— probably the cniy man who knew it. A very broken region — known by the 
generic term Aukar— bad first to be traversed, after which followed the great Erg 
known as Shasb, which in its main features resembles the Igidi west of Tuat. ^ It 
is at present practically deserted, and the party experienced con iderable hardships, 
for the wells were in a neglected state and gave onlv brackish water, though the 
route was once much more frequented. In itself, however, the Erg presents no 
insurmountable difficulties to those who know it well. The first of the 1 uat oases 
was reached on J uly 9. 

The Duke of Mecklenburg’s Expedition to East Central Africa, the 

organization which was announced in the Journal a year ago, arrived, during the 
course ol last summer, in the region of Lake Kivu, whence, as also from points 
touched at eailier, the leader has sent home accounts of the work so far accom- 
plished. Those h.uve api^ared in the TdcjHi:h Uumlschau, extracts being also repro- 
duced ill the ])eu(sch(s Kohnialh/aft (February 1, 1908), snd at loss kngth in the 
Zeitschrf/t (.f the Berlin Geographical Society (190H, No. 1). The Duke is accom- 
panied by a number of exports, who, besides surveys, are carrying out zoological, 
geological, etlmographical, and other researches. Bukoba, on the Victoria Nyanza, 
was reached on June 9, the westward march being rosumid on the 19th. Different 
sections of the expedition surveyed different districts on or near the course of the 
K agora, a new tributary of which river was discovered in the region betw^n it and 
the Lubogora. Passing through Buanda, the expedition reached the militory post 
of Kissenye, from which, as a centre, explorations of Lake Kivu and its neighbour- 
hood were carried out. A strong surf was noticed on the lake-shore each evening, 
there being no wind at the time to account for it, and it is sugges t at it^ as 
some connection with the volcanicity of the region to the north. nvestigations 
were made into the fauna and flora of the lake and its islands, the ormer proving 
markedly poor in sjiecies, which is in harmony with the idea of its °*^^?*j* 

Dr. Kirschstein, the geologist of the party (who, in company with Lieut. Weiss, hod 
previously examined the bush-steppe south of Mpororo, finding it a much-broken 
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mountain country much resembling Karagwe), discovered on tbe north-east and 
north ^ores of tbe lake remains of a now extinct fauna, which, he thinks, nmy 
throw light on its history. His studies of the volcanoes led him to conclude that 
their activity is dying out progressively from east to west, being at present greatest 
in the case of Namlagira. Studies of the fauna of these mountains were made by 
Dr. Schubots. In October the duke" was planning to proceed through Congo territory 
to Lake Albert Edward. 

CoetiTy transferred to the Seychellea. — ^By letters patent dated January 13, 
1908, the small island of Coetivy, lying to the south -south -east of the main portion 
of the Seychelles group, has been united with that protectorate, having ]>roviou8ly 
remained attached to Mauritius. As was pointed out by Mr. Gardiner in his ^laper 
on the Seychelles vol. 29, p. 148), the reasi^n for its so remaining when 

the Seychelles proper were separated from Mauritius in 1908 was the fact that its 
proprietor (like that of Farquhar to the south-west) belonged to the more southern 
colony. It may be presumed that the transfer of Farquhar will only be a matter of 
time. 


AXEEIOA. 

Eagion of the Colorado Delta : Latest Changes.— The exceptional pheno- 
mena presented by the sudden irruption of the Colorado into the Salton basin 
have afforded a fruitful field for study, of which advantage is being taken by 
more than one organization. A beginning was made early in 1907 by Mr. D. T. 
MacDougal in connection with the Desert Laboratory of the Carnegie Institution, 
and it is proposed to continue the investigations during the recession of the Salton 
lake, with a view to observing the movements and behaviour of plants in the 
occupation of a denuded area. The preliminary expedition, during which the 
Salton lake was circumnavigated, and the second basin to the west of the Cucopa 
mountains explored, has already supplied interesting data on the physical conditions 
of the region, which are described by Mr. MacDougal in the bulletin of the 
American Geographical Society for Decemlw, 11K)7. Many samples of tbe water 
of the Salton Uke and also of the Culorado river were collected, analyses showing 
that, while the constituents of the lake water approximate more nearly to those 
of the river than of sea- water, there is still a difference in character between the 
two former, which seems to show that the soluble matters in the lake are not 
derived exclusively from the Colorado. A large part of tlie floor of the basin was 
occupied by saline deiX)BitB, and during its fUhng (in which the water-level rose 
altogether 72 feet between November, 1904, and March, 1!*07) a marked difference 
was found ))etweeii the amount of salts carried at diderent points, the shallower 
portions showing a much greater degree of concentration, thtmgh eventually the 
action of currents, etc., brought about a- much greater uniformity. When at its 
highest the lake occupied an area of between 600 and 700 square miles, its margin 
presenting a singular ae]>ect owing to the absence of any real beach, and tbe 
encroachment of the water on the desert vegetation. Long tongues of water 
sometimes extended from the general shore-line into barrancas cut in the aides 
of the basin, and in these the swell of the lake would be converted into oscillating 
currents. Observations of relative humidity proved that, while on the immediate 
shore this might reach 80 or 90 per cent., it would have fallen to 49 cent, at 
1000 yards' distance, beyond which the unchanged aridity of the desert was soon 
encountered. Any effect on vegetation would therefore be limited to the immediate 
vicinity of the shore. Mr. MacDougal’s trip west of the Cucopa ridge showed that 
the basin of the Macjuata lagoon (for which he proposes the name Pattie basin, after 
the trappers of that name who traversed it in 1828) is also an ancient arm of the 
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gulf, and that if, like the Salton, ie an integral part of the delta. The lake is filled 
more frequently than the Salton, the flood- water making its way into it from the 
main western nrm of the Colorado round the southern end of the Oucopa range 
in a shallow sheet 10 to 12 miles wide. In a more recent note in the Notional 
Q^igraphic Magazine (January, 1908), Mr. MnoDou^zal reports that a new main 
mouth has l)ef*n formed by the Colorado on the east side of the head of the eulf, the 
channel utilized being an ^.ccaaional flood channel to which he h^ c--Vd attention 
in 1906 (Jowmal^ voL 21, p. 631), This is likely to have important consequences, 
including a probable blocking of the previous main moutii, and a reduction of the 
force of the tidal bore. Another invebtii^ation is to bo earned out at the Salton 
lake by the U.8. Weather Bureau for the pur^iose of elucidating the conditions 
of evaporation. Some preliminary experimeniB at Reno, Nevada, described by 
Prof. F. 11. Bigelow in the same number of the Nationni Qeo>^raphic Magazine^ 
point to a necessary modification of current ideas, it being shown tfiat the process 
may be greatly retarded by the vapour blanket formed immediately above the 
water surface. 

Santa Cruz Island, West Indies.— Under the title ‘ The Building of an 
Island’ fChristiansted, 1907), Mr. John T. Quin discusses the geological history of 
Santa Cruz, at the north-east corner of the Caribbean sea. With a length of 22 
miles, and a breadth of 6, the island has an area of HO square miles, or three-quarters 
tViat of the Isle of Wight. It rises abruptly from the soa on the north, but on the 
south the 100-fathom boundary-line encloses a further area as great as that of 
the island. The west end of the island is an oblong, while a low neck joins it 
to the triangular oast part. The west oblong is hilly, Blue mountain rising to 
1100 feet. The cast triangle rises from the intervening nook in ranges 800 feet 
high, and parallel to those of the west oblong. T'he lowland neck is formed 
of limestone and marl -—stratified and foniminiferous. On each side, viz. through 
the cast triangle and the north-west oblong, the geological formation is known os 
“blue beach,” It is composed of clay and quartz, and is older than the limestone 
of the plain. The “blue beach” formation has been folded by forces acting from 
the north-north-east, while other forces have acted crosswise. It is essontially a 
clay formation, which, though ultimately igneous, has been stratified by the 
action of the sea. Later its configuration has been modified by heat and water. 
Crystalline forms occur, with frequent jointing and cleavage. In the central plain 
proofs of sinking are found. When the mountain crests were planed away, the 
land sank and was covered with limestone and marl deposits, which lay upon 
the upturned edges of the strata. Igneous dykes occur in this section, but 
there are no valuable metal ores. The valleys of the island have been carved 
out of the uplifted strata, of which the hills are the remnants. The denuding 
influence is chiefly the rainfall, which is about 50 inches, or double that of the 
Thames valley, though the thick vegetation protects the land from weathering 
to some extent. Santa Cruz lies at the east extremity of the Antillean chain, 
which stretches from west to east, and of which Porto Rico, Cuba, and Jamaica 
show signs of a similar geological history, e.g, limestone formations on the seaward 
slopes. If, with Dr. Spfncer, we regard the West Indies as a sunken plateau 
connecting North and South Anurica, the island tukes its place as an unsubrnerged 
relic of this vast area. 

AVITRALABIA AND PAOIFIO ISLAjmS. 

Dutoh New Guinea. — An account is published in the Tijdachrift of the 
Dutch Geographical Society, Dfel xxv.. No. 1, of the Lorentz exi^dition which 
last autumn set out from Oosthai, on the south coast, up the North river with the 
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object of reacbiog the Soeeuwgebergte (Sdow mounUbiB) lyiog to the eiet of 
the iethmus form^ by Geelvinck bey. The furtheet cemp wei pitched on the 
ridge of the Hellwiggeborgte at a height of 2170 metres (7100 feet), where a floe 
riew was obtained of seTeral mountain groupB. The height of the Ueraerden- 
Top, 17 miles distant, was estimated at about 5000 metres (16,400 feet). This 
summit, like the Snow mountains, is visible from the sea. The latter wore not 
visible from the camp, but from elevations observed on the route were estimated 
to rise to 5000 metres, or 100 metres less than the lieight calculated by Meyjes. 
A higher point on the Hell wig mountains, about 7600 feet, was reached, lying 
roughly in 4° 29' S. lat. and 138° 50' E. long. The expeditiop .here turned back, 
owing to fcarcity of provisions, the distance from the sea in^a straight line being 
abont 85 miles. " 

The Magnetic Survey of the Pacific, hy the U.S. ship GaUleet was continued 
during 11K)7, and is now approaching completion. From a statement in Science 
of January 17 we learn that the OaWer, which had left San Francisco in December, 
1906 (as previously, under the command of Mr. W. J. Peters), made the tour of 
the Pacific by way of the Marquesas, Samoa, Shanghai, Alaska, Hawaii, etc., to 
New Zealand, arriving at Lyttelton on December 24 last A determination of the 
three magnetic elements was made about every 200 or 250 miles along the entire 
route, while comparisons between the ship’s instrumenta and those of observatories 
on the route were secured. It was cx])ectod that the (Jalilee would reach San 
Francisco too Peru about May 1, bringing U) a close cruises amounting to a total 
of some 65,000 miles. 


POLAR EEOIOIB. 

Mr. Shackleton's Antarctic Expedition.—The ship Nimrod returned to New 
Zealand early last month after landing Mr. Shacklcton and the other members of 
the expedition who are wintt ring in the Antarctic on the shores of Ross bland. From 
a lengthy despatch by Mr. Shack leton, which has been cabled to a London news- 
paper, it appears that the Nimrod was badly strained (iuring the storms encountered 
after the expedition left Lyttelton, ami that members of the scientific staff os well 
as the crew had to take their turn at the i)umps. The Koonya towed the expe- 
dition till ice was sighted, and gained the distinction of being, if Mr. Shackleton is 
not mistaken, the first steel steamer which has crossed the Antarctic Circle. After 
the departure of the Koonya^ the course of the Nimrod was directed south along 
the 178th meridian of west longitude. For several hours on the following day 
(January 16) the vessel had tn thread her way among large icebergs, but the 0{>en 
waters of the Ross sea were reached without any sign of the jiack-ice through 
which previous expeditions have had to force a ])asBage. 1’he ice-barrier was 
sighted on January 22, and the oii)edition then turned eastward to carry out 
Mr. Shackleton’s intention to establish winter quarters on King Edward VII. Land. 
Mr. Shackleton reports, however, that access to the laud in this direction was 
barred by the ice. Repeated Sfiells of bad weather were experienced, and at last 
he decided to make for McMurdo sound, at the other end of the ice-harrier. Here 
winter quarters were established on Cape Uoyds, under the shadow of Mount Erebus, 
uhoiit 20 miles north of the Discovery'' » winter quarters. 'J’he landing of the 
motor-car, ponies, dogs, and other equipment was not accomplished without 
difficulties, and once the Nimrod was blown out to sea in a hliz/.ard with the 
temi)crature 16° Fahr. below zero. On the voyage north, however, the Nimrod 
had an excellent run, leaving the winter camp on February 22, and arriving at 
Port Chalmers on March f‘». The landing-party appears to be fifteen strong, having 
been joined by Prof. David, of Sydney; Mr. Marson, a chemist and physicist, of 
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Adelaide; and Mr. Armytage, a huoter and traveller, of Melbourne. Since the 
Discovery expedition the region around McMurdo sound is not virgin territory in 
the same sense that is King Edward YIl. Land, but there is plenty of room for 
interesting Foientific work, and no doubt a big effort will be made to reach the pole. 
The Nimrod is to return for the explorers at the beginning of next year. It is 
reported that Captain England has resigned his command, and acceding to a 
telegram from Wellington, it is doubtful wh^etber the magnetic suri^ey in the Indian 
ocean, which was allotted as the work o'" the Nimrotl during the coming year, will 
be undertaken. 


idteHATlOAL AND PH78I0\L EBOeRAFHT. 

Hieve — Subsequent to the reference to this subject at our meeting 

in January, a long and interesting discussion it was held at a meeting of the 
Research Branch of the Berlin Geo graphical Society on February 8 last. The 
subject was introduced by papers from Di. llautlinl and Dr. Hans Meyer, recording 
their ohservations in the Andes, and from Dr. Frit? Jaeger, giving his experience on 
Kilimanjaro.* Dr. Meyer points out that the oiiginal form of the phrase used to 
describe the singular rows of snow- pinnacles observed in tropical ranges was nieve 
dt lofi 'penitenies^ and that the proper abbreviation is nicvi^ peniitutc. He prefers, 
however, to find a German name. Dr. Hauthal suggests Biisserschme, the literal 
translation of the Bpaniah phrase, while Dr. Meyer would substitute the more 
precisely descriptive Zackenfirn = “snow-teeth.” The papers are illustrated by 
photographs exhibiting very clearly the phenomenon in its different stages, from a 
hummocky snow field to isolated and tottering spires and pinnacles. The evidence 
shows that the first stage is a series of ridges in the snowfiold running in all cases 
in an approi|(mately south-east and north-west diiectiou. These ridges soon 
break up int^ pyramidal forms or shaip con«‘s and spikes ranged in rows corre- 
sponding to t£o ridge they represent with an almost I’egi mental regularity, iheir 
height is ordinarily from 4 to 6 feet. Dr. Meyer narrates how, on (^himborazo, 
he was able to watch these “ snow-teeth ” in process of formation at an interval 
of seven weeks. During this period the mountain had been envelopoci in clouds 
during the hottest part of most days. He therefore believes that the cause of 
their formation ehould be found rather in hot wiuds than in sunshine. Similar 
snowy fi rmatlons wore uen by Dr. Jaeger on Kilimanjaro. He considers that 
after eight days’ fine w^^Ser he recognized on the Tnchingel-Firn in the Bernese 
Oborland snow-ridges similar on a small scale to those in which the snow- teeth 
originate. In the diFCussion tint fullowed, Herr Mtyer allowed that sun more 
often than wind was the cause of the phenomeiion. Very various vk^vh were 
expressed by the different speakers as to the cause of the ridges out of which the 
snow-Ueth are formed. Some alleged dillcreuces in the internal structure of the 
snowfield, others the action of heat- absorbent dust on its surface, and others wuud 
action. 'I'he prevailing opinion, however, seemed h; be that the two causi s which 
had most effect were long seasons without snowfall and a vertical sun, the rays of 
which fell on the bottom of the hollows and converted them into troughs. The 
pinnacles appear to be protected in many cases by icy caps, thus to a certain extent 
resembling earth-pillars in the cause of their prolonged duration. No leference 
was made during the discussion to Mr. Cornish’s elaborate researches into snow- 
waves and ripples (see Oeographical Jounidlf vol, 20, No. 2). Surely these furnish 
an adequate theory of the origin of the ridged structure which serves as a basis for 

* A summary of various previous disoussious of the phouomonon was given in the 
Journal for July, 1905, p. 91. 
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the BDow-teeth, or nieve peniiente. In this case the original formation of the 
ridges would be attributable to wind (except in steep gullies and slopes where other 
causes may be efficient), and their subsequent development and conversion into 
snow- teeth to the inflaenoe of the equatoriid solar rays. 

Investigation of Earth-movements. — An inquiry has been set on foot by the 
* Zentralkommission fUr Wissensc^ftliohe Landeskunde in Deutschland/ through 
Dr. Q. Braun, of Greifswald, with a view to the collection of exact observations on 
the subject of Earth-movements of various kinds. Dr. Braun has issued a circular 
(addressed primarily to the German-speaking peoples), in which he points out the 
importance of the study of Earth-movements (landslij^, mud-streams, or the slow 
movements only noticeable through their results) in connection with many problems 
of physical geography, and asks for particulars of such occurrences (including 
newspaper and other cuttings in which they are, however briefly, described) to be 
sent to him at the Geograi)hiscbe 8 Institut, Greifswald. 'J'be letter is accompanied 
by a schedule of questions in regard to the points on which information is needed. 

GSnRAL. 

The Oxford School of Geography. — The recent development of this school, 
and the ever-growing claims upon it, have made it necessary to appeal to the 
Common University Fund fur further financial assistance for the year 1908-9. 
This, we are glad to learn, has been forthcoming in the form of a grant of £200, 
which will enable the needed additional assistance to bo supplied. In connection 
with the application, a memorandum to the Chancellor of the University was drawn 
up, and this, which has since been printed, gives a clear statement of the various 
activities of the school, and the directions in which they need to expand. It shows 
that the value of the school is mooting with wide recognition, and that a fruitful 
field lies before it, not only in the supply of a geograjdiical training to teachers and 
those about to engage in public work of various kinds, but in the promotion 
of research and the dissemination of knowledge regarding existing geographical 
conditions throughout the world. The rejort for 1907, which has also been issued, 
records a steady progress, and it is satisfactory to note that the number of students 
on the roll showed a slightly rising level throughout the three terms, instead of 
displaying the fluctuations sometimes seen in the past. It may be mentioned that, 
besides the diploma of the school, certificates are given for proficiency in certain 
parts of the whole examination, and that a certificate in Regional Geography is 
recognized as the equivalent of one of the subjects of Group 13 for the final school 
for the pass B.A. degree. The equipment of the school is being constantly iranroved 
so far as moans allow. 

Jubilee of the Geneva Geographical Society. — This Society celebrates, 
during the present 3 ear, the fiftieth anniversary of its foundation. It is felt that 
the meeting of the Eighth International Geographical Congress in that cityi in the 
preparations for which the society is taking the leading part, will be an appro- 
priate memorial of the event ; but in order not to pass over the actual date of the 
anniversary, it was decided to commemorate the occasion, in a more simple manner, 
at the society's meeting on March 27, which has therefore been devoted to this 
object. 

The ninth International Geographical Congresi. — Further particulars 
of the arrangements for this Congress (see Jonriial, vol. 80, p. 337), which is to be 
held at Geneva from J uly 27 to August G, are issued by the Organizing Committee. 
Down to the middle of February the invitation to send delegates had been accepted 
by the governments of eleven countries (nine European countries, the United 
States, and Brazil), by twelve universities and scientific teaching institutions, by 
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fllxty-throe, geographical and ^kindred societies, and by eleven other bodies. Our 
own Society has appointed as its representatives, Major C. F. Close, Mr. G. G. 
Chisholm, and Dr, J. Scott Keltic. Oxford University is sending Dr, A. J. 
Herbertson and Prof. J. L. Myres ; and Cambridge University, Mr. H. Yule Oldham, 
Dr. P. Guillemard, aud Dr, A. C. Haddon. Delegates are also being sent by the 
Hoyal Scottish Geographical Society, the Manchester Geographical Society, the 
Geographical Association, the lioyal Asiatic Society, the Palestine Exploration 
Fund, and the Egypt Exploration Fund. The fourteen sections in which the 
members of the Congress will meet are already provided with promises of 188 
pa}>ers and reports. These include contributions by Sir Clements Markham, “ On 
the Kfgion of the Andes from Cuzco to 'fiahuanaco, and on recent discoveries of 
Courses of Rivers to the Eastward;” Sir John Murray, who has accepted the 
presidency of the oceanographical section, on “ The Floor of the Ocean ; ” Dr. H. R. 
Mill, **Oa the Relation of Rainfall to the Configuration of the Land;” Captain 
R. F. Scott, “A Consideration of the Methods of Travelling on the Antarctic 
(Jontinont; ” Dr. A. J. Herbertson, “ Natural Divisions o/ the Earth’s Surface and 
their Value in Education;” Captain H. G. Lyons, “The Survey of Egypt;” and 
Dr. J. Scott Keltic, “ A few words on Recent Geographical Progress in England.” 
Others who are expected to take part in the Congress include Prof. W. M. Davis, 
who will preside over the section devoted to the teaching of geography; Prof. 
Hfenri Cordier, president of the section devoted to historical geography ; Dr. G. 
Hellmaon, Count Joachim von Pfoil, Prof. A. Penck, Mr. C. Raymond Beazley, 
Mr. J. G. Bartholomew, Prof. Levasseur, and Prof. Libbey. It is noteworthy that 
in the section set apart for the discussion of questions rolatiog to exploratioD, all 
but three of the thirteen papers promised are concerned with the polar regions. 
Apart from Captain Scott’s paper, Captain Roald Amundsen is to give an accoutt 
of his projected expedition for the exploration of the north polar basin ; Mr. Henryk 
Arptowski, a paper on the physical geography of the Antarctic regions ; and Dr. Jean 
Charcot, a paper showing the need for the exploration of the south polar regions. A 
summary of the results of recent French explorations iu Africa is promised by 
Baron Hulot, the secretary to the Taris Geographical Society. Wo referred at some 
length last September to the scientific excursions which are being planned in con- 
nection with the Congress. In their present statement of plans the Organizing 
Committee point out that it should be clearly understood that these excursions 
are not designed as pleasure-trips. Some will involve alpine difficulties of a serious 
order, and none should be undertaken save by those prepared for rough work in 
moimtainous country. 


OBITUARY. 


Dr. A. W* Howitt, C.M.G. 

The death of Dr. A. W. Howitt is reported as having occurred at Melbourne on 
March 8. The deceased, who was born in 1830, was the elder of the two sons of the 
well-known writers, William and Mary Howitt. Accompanying their parents on a 
visit to Australia in 1862-64, the brothers both took part in pioneer work, either 
there or in New Zealand, the elder becoming known some years later as the loader 
of the Victorian Expedition in search of the missing explorers Burke and Wills, 
whose tragic fate he was thus the moans of ascertaining. Settling in Victoria, 
Howitt held various public posts in that colony, and in later life paid considerable 
attention to the study of the Australian aborigines, on which subject he brought 
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out a book o&lj some four years ago under the title The Native Tribes of South- 
East Australia ’ (Macmillan, 1904). 


Captain 0. K. Conlas. 

The SooUty has lost a Fellow of thirty years* standi^ in the person of Captain 
George Nugent Conlan, Marice Superintendent of the Pacific Steam Navigation 
Company. Captain Conlan had been in the service of the conij>any for forty-seven 
years, and his great practical experience as a sailor was highly valued by his 
employers. He was much interested in the study of ocean currents, and contributed 
to its furtherance during his many voyages by frequently throwing over bottle- 
papers, some of which were recovered many miles from the spots at which they 
had been dropped. His death occurred at Liver{)ool towards the end of last year. 


CORRESPONDENCE. 

The Mapping of Lake Chad. 

The letter which A. K.** has addreeaod to the Gefujraphical Journal on the 
subject of my review of Mr. Iloyd Alexandci s work (dealing, amongst other things, 
with his exi^dition and survey of Lake Chad) does not Fecm to me to be altogether 
fair, either to the reviewer or reviewed. A. K.*s initials may indicdte one who 
is at the fountain-head of official geographical information. If that is so, bo 
has been misled, I think, by his own facilities inio imagining that the general 
public (from whose standpoint I reviewed 1503 d Alexander’s book) has been 
equally well informed on the subject «>f the progress of Lake Chad exploration 
and survey. 

Such, I am sure, is not the case Tntil Mr. Hoyd Alexander read his paper 
before the Jloyal Geographical Society a year ago- a paper of which the lx>ok 
and maps in quehtion are merely u fuller develojnnent — I cannot recall any 
publication which gave as complete and truthful a map of Lake ("had as has 
resulted from the surveys of Mr. 1*. A. Talbjt and the other mcmliers of the 
expedition conducted by Mr. Boyd Alexander. 

The Intelligence Division in England and m France, before the publication 
of the Boyd Alexander oxpe<lition surveys, bal no doubt realized the actual 
geograjiby of Lake Chad; but that tin* Fronch (for whom A. K. claims the 
principal merit of the existing n suits; have b'^m in no hurry to make public 
the results ( ftbeir researclies is tvi<ient. 1 have iKifore me now fi^r review a most 
interesting work written by M. A^lgu^to ('bcvulier, * L’Afritpie Centrale Francaisc : 
Mission (Jhari-Lac Tchail, 1902-1901.’ Tbe jiubliciition date of this l)Ook is 
1908; nevertheless, M. Chevalier and his colleagues still issue a map containing 
a Lake Chad of the old design, with the dottel lines round much of the margin, 
and show ng the fiinuliar but now incorrect version of the lake — a continuous sheet 
of water merely studded with islands (their own survi ys iiaving lieen executed 
farther south and cast). 

I believe, also, that 1 am correct in my m.iin thesis, which was, that prior to the 
publication of the results of the Boyd- Alexander Exjiedilkm Lake (diad — so far as 
published documents wore coiu’crned — was in parts entitled to a dotted outline 
only, however precise may have been those surveys of portions of the sbores and 
islands alluded to by A. K. 


II. H. Johnston. 



OOBRSSPONPENGE. 


458 


I am afraid that Bome remarks which 1 have made in my book, *From the 
Niger to the Nile,’ regarding my determination of the size of Lake Chad in com- 
parison with its area as 8h6wn on former maps, have misled my kind reviewer to 
claim too much for the work of our ox{>editioii in that region. 

When we were engaged upon tlio exploration of the lake (December 1904, to 
May, 1906), of coarse there was no complete map more recent than Barth’s, which 
we reconstructed, reducing the distance across the north from some 60 to 30 miles, 
and that across the south from 90 to 45 miles. On my return home (February, 
1907), I found that the French Qfographical Society had published a map the year 
before, establishing pretty generally liieso facts, and 1 can only say now that I am 
sorry that 1 have not made this acknowledgmeiu/ tj them before, but my attention 
was engaged on the fact that, although the French had more or less determined the 
size and shape, it was my report sent home from the Shan and published in tba 
Geographical Journal for Novemb(T, 100r», which drst cBtablisiied the separation of 
the lake into two basins ; whereas Major Lenfant’s map, published at the end of 
May, 1904, showed a clear waterway between the two parts at least 20 miles 
wide, HO that the subsequent division by the Frencli of the lake into two basins 
(though they do not go so far as 1 m claiming that there is no communication) was 
published a year after I had placed my information in the hands of our Geographical 
Society. 

While making this claim for the work of the Alexander- Gosling expedition, and 
in consideration of the tone of “ A. K.’s ” letter, 1 think it would be as well to state 
what other now work was done by us upon the lake. 

There was — 

(<() The careful mapping of the whole of the northern portion of the lake lying 
between the Yo moutli and Kaddai. This was published iu the Geographical 
Journal for March, 19u6. 

(J>) Fixing by latitude the iKjsition of the Yo mouth, and also of two points on 
the cast coast of the lake. 

(r) The astronomical determining of the position of Kaddai. 

{d) Five traverses of the lake, with the mapping and naming of many islands, 
and a record of sound mgs. 

In closing, 1 think I might be pardoned for remarking that when I remember 
those six months’ work upon the lake that went to produce the map recording these 
things, not to mention the unique collections of birds and fish (the latter raising 
speculations of important geographical interest), and then read ** A. K.’s’’ final 
dismissal of our labours as merely “ Home additional loutus,” I cannot help feeling 
that a little more generosity would have bettor become the modesty of his signature. 

Boyd Alkxandek, 


'Life and Yoyagfes of Joseph Wiggins, F.E.G1.S.’ 

I wish to draw attention to two or three mistakes in the review of the above 
buuk which appeared in the February issue of the Gtographiml Journal 

The writer, “ C. R. M.” (whose identity is evident), states, with reference to the 
first voyage of Captain Wiggins, that he ** succeeded in raising funds to buy and 
fit out the steamer Diana,'^ The captain chartered, fitted, and manned the Diana 
(Entirely at hU own expenn(\ as set forth plainly on p. 23 of the book. He neither 
asked for, nor received, a penny towards the expense. He drew upon his hard- 
earned sayings, and was under obligation to uo one. 

Further on it is asserted that the Fhoenix was hoplessly stranded.” This is 
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not 80. The captain took the ship, with a British cargo, for about 2000 mnas up 
the Yeneeei — a riyer which had never been surveyed, and on which there wm no 
buoys, beacons, or other signals — to Teneseisk without any serious misbapw In the 
following year the Phmnix went down the river, in charge of the captain's brother, 
for the purpose of meeting the lidhrador at Golchika, situated at the mouth of the 
river, and exchanging cargoes with that vessel, the Ld^trador drawing too much 
water to risk taking her to Yeneseisk. Unfortunately, the PKianix got stranded 
on the Journey, but for a few hours only, and she reached Golchika in safety. A 
telegram, greatly exaggerating the accident on the sandbank, and giving the 
impression that the Phatnix was lost, reached the captain in Norway, wbenoe he 
was about to proceed with the Labrador to Golchika. The English syndicate at 
once looked for a small vessel to acccmpany the Labrador and convey her cargo np 
tile river. The vessel despatched by the syndicate turned out to be a frail paddle- 
steamer, much to Wiggins’s disappointment. However, the two ships started from 
Norway. The little* steamer was lost sight of in a gale, and she returned to 
Yardoe before getting even as far as Waigatz Island. Wiggins 8[)ent many days 
in a fruitless search for her. With no craft to carry his cargo np the river, and 
believing the Phoenix to be lust, and, moreover, with winter approaching, it was 
useless for him to continue the voyage, and he therefore sailed homewards. The 
Phoenix^ in the meanwhile, had been waiting at Golchika, and before winter set 
in returned safely to Yeneseisk. It was clearly from no fault of Wiggins that this 
voyage of the Labrador proved a failure. 

Again, it is stated in the review that ** from 1890 to 1894 Captain Wiggins 
was connected with Mr. Popham’s ventures, reaching the Yeneeei twice, but again 
losing his vessel.” If only in faimess to Captain Wiggins, it might have been 
stated that the Stpmen was lost under circumstances entirely beyond the control 
of the most experienoed and skilful mariner in the world. 

I am afraid that any one reading the review, and having no previous know- 
ledge of the captain, would come to the conclusion that the English mariner 
considerably overrated his abilities, and lost throe vexede ao the penalty of his 
rashness, contriving to make only one successful voyage — that of the Warhworth 
to the Obi in 1878. 

1 am quite sure that it never entered the mind of ** C. R« M.” to disparage in 
, the smallest degree the well-earned reputation of Captain Wiggins. He vrill not, 
therefore, deem the above corrections and explanations superfluous or imnallnH for. 

I may take the opportunity of noting that, according to ” C. R. M.”, the extent 
of the Kara sea widely differs from that laid down by generally accepted authorities. 
He says, ” It is a shallow gulf, 320 miles long and 160 miles across.” According 
to various charts and maps, it lies between meridians 58® and 77® B., and paraUels 
09® and 70® N., making the length of the sea about 1000 miles, and the distance 
across about 400 miles. Hkkbt Johnson. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

Eifjhth Meeting^ February 24, 1908. — The Bight Hon. Sir Gkome T. 
Goloik, K.aM.Q., D.O.L., LUD., F.R.S., President, in the Chair. 

Blkctionh. — Thomas Rickard Bayliss^ J,P. ; ITarold Cooke Gutteridye^ M.A.; 
Edward Hunti'ngton Leaf \ Jamu Mdlor ; Douglas Arthur Reid ; Thomas Douglas 
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Scott; John Benaley Thornhill; Lionel Truninger, OJ.B. ; L, F, Barrington 
Weldon ; Lancelot WUhineon, 

The paper read was 

** Travels in the Old Kingdom of Congo.” By the Rev. Thomas Lewis. 


Research Department. 

February 21, 1908. — Major 0. P. Close, o.M.a., r.e., in the Chair. 

1, ‘‘On Stereo-Photo Surveying,” with demonstration. By Lieut. E. Vivian 
Thompson, r.e 

2. “ A New Distance Fmder,” with demoastration. By E. A. Reeves. 

NirUh Meeting^ March 9, 1908. — The Right Hon. Sir George T. Goldie, 
K.o.M.G., D.C.L., LL.D., F.R.S., President, in the Chair. 

Elections. — John George Adams ; Frank Bowden ; Frederick Charles Chap- 
man; William Erasmus Darwin^ M.A/; Captain Charles Bohert HaXl (^Boyal 
Munster Fusiliers) ; John Flower Hepwerth ; Harold M. Loirhos ; Rev. William 
Edward Soothill. 

The paper read was : — 

Exploration in Southern Nigeria.” By Lieut. E. Steel. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


AddUum to ike Library. 

By BDWARD HBAWOOD, UJL., Librarian, B.a.S. 

The following abbreviations of nouns and the adjeotiyei derived from them are 
employed to inlUoate the source of articles from other publications. Qeographioal 
nam— ato In oaoh case written in full : — 


A. s Academy, Aoademie, Akademie. 
Abh. s Abhandlungen. 

Ann. = Annals, Annales, Ann a le n. 

B. = Bnlletin, BoUettlno, Boletim. 

Col. s Colonies. 

Com. = Oommeroe. 

0. B. sr Oomptes Bendns. 
fi. = Erdkunde. 

Q. = Geography, Qdographie, Geografla. 
Gee. s GieseUsoWt. 

1. = Institute, Institution. 

Iz. = Ixvestiya. 

J. s Journal. 

Jb. s Jahrbnoh, 

k.k. s kaiserlioh nnd kdnlgUoh. 

ht. ss Mitteilnngen. 


Mag. = Magaiine. 

Mem. (M^m.) s Memoirs, Mdmolres. 
Met (mtft) = Meteorolog^oaL 
P. K Ihrooeedings. 

B. = Boyal. 

Bev. (Biv.) = Beview, Bevne, Bivista. 

S. = Society, Booitft^ Belakab. 

So. s Soieno^s). 

Bitib. = Bitinngsbericht 

T. = Traniaotions. 

Tb. » Xydsohrlft, Tidskrift 

V. « Verein. 

Verb. = Verhandlnngen. 

W. s Wissensohafk, and oomponnds. 
Z. := Zeitsohrift 

Zap. SB Zapiikt 


On account of the ambignity of the words ootovo, quarto, etc., the siie of books in 
the list below is denoted by the length and breadth of the cover in inches to the nearest 
half-iaoh. The siie of the Journal is 10 x 6|. 


A selection of the works in this list will b# notiood slstwhors in tko “Journal.” 


Alps — Phy togoography. 

Das Pflanzenloben dor Alpen. 


EITBOPB. 


Sohrootor. 


Eiuc Sohilderung der Hoohgebirgsflora yon Dr. 
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C. Schroekir Ziirioli A. Baufltein, 1908. Size 9^ x 6|, pp. xvi. and 808. Ma^ 
and lUmiraiiong. Price 17m. 

Tbia valuable work, which bos appeared in parte, is now complete. It will bo 
reviewed elsewhere. 

Anitria— Lower Anitria. 0. JaArenh OsterretcA 5 (1907; ; 1-64. Ztindal. 

Talgeeohiohtliohe Studion iru unteren 'I'raiaen goblet (Niederdsterreich). Von 
Frans Ambros Ziiudol. With Mapn and Seciiona. 

Austria— Sileiia. Sanilik. 

Vetermanm M , Ergllntun{faheft 158 (1907) : pp viii. and 116. 

Knlturgrenze uud Kulturzyklus in den polnisobcn Westlieskiden. Eine priniipielle 
kalturgeographisobu UnterHUcliung von Dr. Erwin Unnslik. Mupn and lUu$- 
tratione. 

Baltic — Cartography h’rfv. (r. 7ta/»ana 14 (1907) : 449-47.‘». Bellio. 

Aloune fieservazioni sulla cnrtngrafla medievalo del Mar Ilaltioo : Del Prof. V. 
Bellio. Map. 

Earope — Hiitorioal. Moryson. 

An Itinerary, containing' His 'l en Yeeres Travoll through the Twelve Dominions 
of (lormany, llohoierland. Sweitzerland, Nethorland, Denmarke, Poland, Italy, 
'J'urky, Franco, Knglaud, Scotland, and Ireland. Written by Fynoa Moryson. 
Vols.'S and 4. rila8go\N ,1 Mafl.ehose & Sons, 1908 Hiie 9 X 6, pp. (vol. 8) 

X. and.^)00; (vol. 4) x and .')22. FacnmilSf Plan$y and lUmiraiume. Price 12a. 6d. 
net per wl. rresentfid by Uie Publuhere 
The work ia uos^ coini)lcte. 

Francs— North-West. FsUos 

Lu Basse- Normandie (ftude dc g<*ogmphie rt^gionale. Par Raoul de Police. 
Paris: Huchette et ( ie., 1907. Size 10x6^. pp 598. Map$ and Diagram. 
Price 0«. 9d. 

Franoe— Paris. Marcel. 

Le plus eucion plan de Pana et lea d<?rive8 italienes dii plan d’Amoullot Par 
Gabriel Marcel (Fxtrait dii * Bulletin de la Boci^te du THistoire de PariSt' etc., 
tome xxxiv., 1907.) Sizi- 9] x 6, pp. 12 

France— Population Ti 8.(>\ MaraeWe Zl (1901) i b-S\. Barre. 

La rcjpartition doa oentrefl de (le[Kjpulation et d’infdcondit^ dans la Franoe mi^tro- 
politaiue. Par II Barr<5 

France — West Ann.fi 16 (1907): 204-222. Wslseh. 

Lo Haul Poikni. Par Jules Wclscli With Map. 

France— West Coast Ann. hy>lro<jrapliiquen 2Z (1901) : 2^7 'La Ports. 

Triangnlation dc Brebt k la Loire. Par F. la Porte. With Diagram. 

Francs— Tonne. La 7? 6' 0. Paria 18 (1907) : 209-224. Privat-Psachattsl. 

L’habitation huraainc dans le S^nonais Par Paul Privat-Deschanel. JUwUraUone. 
Germany— Pomerania. Dsecke. 

Gi'ologic von PnmmiTn \ on Dr W De. ck( Berlin (iebr. Boriitrueger, 1907. 
Size 10 X 6J, pp viii and 902. Map>* and lUuetratione. Price 9.60/n. Pre- 
tie7Ued lyy the Publiahere 

An exoellont guide to tin evolution of tin j»rcH« nt Hurfaoc features 
Germany— Bohleswig-Holstein. Sngelbrecht. 

Boclenbnn uinl Viehstund in Sidiloswig-lJolstein, naiih den Ergebnisson der 
fiml lichen Btatistik . . dargesiolll von Tli H. I^ngellirecht 'I'wo jiarts. Kiel, 

19()r) 1907. Size lOJ x 7, pp. (part i.) viii and 908; (purl ii.) viii. and 292. 
Mapn. l^reaenled by the LandteirUchafinlcam'mer f. d. Provinz SchlcnwiipHoUtein 

Iceland Pidermannn M. bZ (\001) \ 177 -188. Sohneider. 

Beitrage zur physikalisohen Gcographie Islands Von Dr. Karl Schneider. 

Denis with the physical history of the island. 

Italy — Apennines, Z. Ges. A'. Berlm (1907) : 441-472, 5I0-,^)88. Brann. 

Bidtrage zur Morpliologio des nbrdlichen Appenuin. Von Dr. Gustav Braun. 
Sl(ct(h-mtp8y lUuHtratinne^ and Seotionn, 

Italy — Meteorology. li.B.O. ItalianaZ (1901) . 798-74r». 

1 brontidi del bacino bolaouese. Del Prof. Luigi Pal'i7zc 


Falano. 



GEOORAPHIOAL LITERATURE OF THE MONTH. 


457 


UrdlnU. B.S.O. Marteille Zl (1907) : B2-51. OaAirftL 

La SardaigDe. Par Paul Gaffarel. 

Italy— VaroTlm. O.R.A, 8e. Paris 144 (1907) : 1245-1251. laopolx. 

fiur la ooxiBtitation p^trographique du masBif volcanlque du V^buv© et de la 
Boiuma. Par M* A. Laoroix. 

Xedlterranaan. [Rhodei.] 

Six wet^ki and the Mediterranean. By “ PoiBenpr^^r ” [Thomas lihoden] London : 

G. Philip & Son, liwt dated]. Size 0x7, pp. 180. Map< and lllwtratiotu. 
Priee net. Two roj)ien^ presented by the Author and Publida rr 
Norway. Bledma. 

lift tierra del sol do medio nooho. Por o] D Oarlus Maria Biodma. Paris, etc., 
1908 (1907j. Size 8 x 5J, pp. 74. Maps and ILIiMstratittns. Presented by ike 
Author. 

Pyrenees. La G., B.S.fL Paris 16 (1907) : 163-170. Babot. 

La degradation des Pyreneoa et 1‘iafluence de la forct but le regime dea coursd'eau. 
Par Charles Kabot. 

Bussia— Waterways. 

Deutsch. Ilundchau G. 29 (1907): 118 120, 213-223, 309-319, 3.59 -.SOT, 461-405. 

Dio militarische Bedeutungder WaBserstrnssen dos europAischen HuBslands. Aub 
dera “ Wojennuj Ssbomjik ” (Militararchiv) uborsetzt yon Oberleutnant Oskar 
Mnezyuski y. Arenhort. With Maps. 

Spain and Portugal. Baedeker. 

^ Spain and Portugal ; Handlwok for travellers By Karl Baedeker. Third 
edition. Tjeipsic (London ; Dulau A I’o.), 1908. Size OJ x 4, pp. xevi. and 588. 
Ma%hs and Plans. Price 1G«. Presented by the Publishers. 

Spain Phytogeograpliy. Bikli. 

Vierieljahrschrlft Naturforseh Oes. Zurich 69 (1901) : 1-155. 

Botaniflche Reifiestudien von der Bpanischen Mittelmeerkiibte, mit besonderer 
BurtioksiohtigQDg d(r Litoralstoppo. Von M. Kikli* Illustrations. 

Spain— Toledo. Calvert. 

Toledo : an historical and descriptive account of the “ (hty of generations.” By 
Albert F. Calvert. London; JoW Lam. 1907. Size 8 x 5, pp. xxiv. and 170. 
Plans and Illustrations. Pries 3s. Od. net Presented by the Publisher. [See p. 212.] 

Spain — Voloanoes. Arntrioan J. Sr. 24 (1907) : 217-242. Washington. 

Tlio Catalan voloanoes and their rooks. By Henry S. Washington. With Sketch- 
map and Illustrations, 

Sweden— Phytogeography. Birger. 

Dio Vegetation einiger 1882-1880 entstandonon schwedisobun Inseln. Von Selim 
Birger. (Sondorabdruok aus Engler’e Botanisohen Jahrbiichern, 38 Band, 3 Heft ; 
1900.) Leipzig. Size 9x0, pp. 211-2.T2. Map and Illusti nitons. 

See Monthly Record, January, 1908, p. 101. 

Switierland — Lakes. Jahreshtr. G.-Eihnoyr. Ges. Ziin’ch (1900-07) : 10,5-127. Friih. 
WasserhoscD aiif Sohwoiier-Seeu, Von Prof. J. Friih. Size 9x0. With 
Illustrations, Also separate ropy. 

Switzerland— Bhine. 

Rdgimo des eaux on SuIhsc. Bnssin du Rhin depuis see boutoos juaqu’k I’embou- 
obure de la Tamina. 4' i)arti©. Execute et public par le Bureau hydfometrique 
federal. Bern, 1907. Size 15 x 10, pp xviii , 24, and .“>4. Maps and Diagrams. 
Turkey— Bibliography. Hasluok. 

Notes on MSS. in the British Museum relating to Levant geography and travel. 
By F. W. Hasluok. (Reprinted from the ‘ Annual of the BiitisL School at Athens,' 
No. xii., 1905-00 ) Size 10 x 7*, pp. 190-210 Facsimiles. 

Maps of Chios and Crete and a bird’s-eya view of Constantinople are reproduced. 
United Kingdom — Berkshire. White. 

Memoirs of the Geological Survey: England and Wales. Tlio geology of the 
oountry around Hungerford and Newbury. By H. Osborne White. London, 1907. 
Size 94 X 0, pp. iv. and 150 Sketch-map and Sectwns. 

United BLlngdom — Oambrldgeahire. Fordham. 

Cambridgeshire Maps. Snpplement, and additions and correotions, 1907. By H. 
No. IV. — April, 1908, 2 i 
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G. Fordham. (From the Cambridge Antianarian Society*! Commiinioatioiiat 
vol, 11.) Biae 11| X ih pp. 6. Presented hy At Author. 

United Kingdom— Cornwall. Koid and fiett. 

Memoir® of the Gf ologioal Survey ; England and Walea. The Geology of the 
Land’s End distriot. lly Clement Reid and J. S. Fiett. London, 1907. Size 
9|x6, pp. viii. and l.’iH. Sketeh-mnpt^ lUuatraiioiu^ and Seetiont. 

United Kingdom— Coventry. 17 (1907) : 345-357. Leppington. 

The ovolntion of an industrial town. By Miss C. H. d'E l.ieppington. 

United Kingdom— England and Wales. Smith. 

The Itinerary of John Leland in or about the years 1.5.35-1513, parts iv. and v. 
With an appendix of uxtraots from Leland's ColUctanea. KditiMl by Lucy 
Toalmin Smith. London George Hell & Sous, 1908. Size 9^ X 7, pp. viii. 
and 192. Map. Vrico V2 a. net. PreeenUd by the J*ubluher«. 

United Kingdom— Ireland, deol. Mag., V. 4 (1907) ; 501 -.500. Bead. 

Notes on some cousIhI features in Go. Waterford. II. Woodstown to Passage East. 
By P. B. Cowper Peed. Section. 

United Kingdom — Rainfall. Mill. 

British Hainfall, 1900. On the IHstribution of Bain in spaoo and time over the 
British Isles during the year 1906. ... By Hugli KoMrt Mill. l.K)Ddon: E. 
Stanford, 1907 Size 9 x 5^, pp. 100 and 280. Map» and Diagram^. Price lOi. 
Preeanied hy Dr. K ll Mdl 

The work of last year was greatly imjieded by tin' illness and death of Dr. 
Mill’s principal au.-'istant 'J'he report shows, however, that the operations of thd 
organization are eonstuutly b'uug extended, and that their public value is meeting, 
if somewhat slowly, with recognition. There are special articles on the snowstorm of 
Christmas, 190G, and on the effects of wind on rain-gauges. 

United Kingdom— Scotland. Scottuh O. Mag. SS (1907): 307-372. Frew and Moit. 
The Southern TTighhind4 from Glasgow. By John Frew and Frederick Mort. 
With Seetion*. 

United Kingdom— Scotland. Seotinh G. Vfop. 28 (1907) : 449 4G3. Qeikie. 

Old Scottish Volcanoes. By Prof, James Geikie. 

United Kingdom— Scotland. Scollinh Q. Mag. 23 (liK)7) . 574 592. Cash. 

Manuscript maps by Pont, the Gordons, and Adair, in the Advocate’s Library, 
Edinburgh. By C. G. Gash. 

A former paper on this subject was summarized in the Journal^ vol. 18, p. (!14. 
United Kingdom— Wales. Strahan and others. 

Memoirs of the Geological Burvoy England anil Wales. The geology of the 
South Wales coalfield. Part vii. The country aronnd Ammanford, liy A. Strahan, 

T. C. Oantrill, K. E. L. Dixon, and 11. H. Thomas Part viii. The country around 
Bwansoa. By A. Strahan. l.ondou, 1907 Size 9^ x 0, pp. (part vli.) viii. and 
246 ; (part viii.) vL and 170. Maps, Seoiione. and lUu»trationi. 

ASIA. 

Alia— Politioal. Booiro. 

Dr. Rouire. La rivaliW Aiiglo-Uusse uu xix‘ sicole en Asie. Paris: A Colin, 
1908. Size x 4J, pp. viii. and 298. Maj). Price 8 fr. 50. Preeented hy tits 
PuhUfher. 

Ceylon. Comer. 

Ceylon, the paradise of Adam ; the record of seven years’ residence in the island. 
By Caroline Comer. London: John Lane, 1908. Size 9 x 5}, pp. xxi. and 824. 
lUuetraUone. Price 10s. Od. net. PreBented hy the Vublieher. 

China — Kiao-ohon. Weioker. 

Kiautschou . das deutiche Bchutzgebiot inOstasien. Von Hans Wedoker. Berlin : 

A. Sohall, 1908. Size 9^ X 6^, pp. 240. Plan and llluelratiom. Price 8m. 

A usefnl outline of the geography and economic ounditions of this German 
possession. 

Eastern Asia. Woalo. 

The ooming struggh' in Eastern Asia. By B. L. Putnam Weale. Loudoii : Mac- 
millan A Co., 1908. Size 9 x 6* pp- ziv. and 650. Maps and Diagrame. Price 12s. 
(W. net. PretietUed by the Publiahere. 
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A calendar of the Court Minutea, etc., of the Eaat India Company, 1635-1639, By 
Ethel Bmoo Balnabury; with an lotroduotion and Notea by William Foater. 
Oxford: Clarendon Press, 1907. Size 9x6, pp, xxxvi. and 396. Price 12e.6<2. net, 
Preeented by (he India Office, 

Mias Bainabury here continues her father’s valuable * Calendars of State Papers, 
East Indies,’ the last instalment of which appeared in 1892. Mr. Foster’s introduction 
supplies a lucid giiramary of the fortunes of the company during the period in question. 

India— Trigonometrical Survey, 

Account of the operations of the Great Trigonometrical Survey of India, vol, IS. 
Astronomical observations for latitude made during the period 1885 to 1905, and 
the deduced values of the deflections of the ]>lumb-hn* . Prepared under the 
directions of Lt.-('Ol. S. G. Burrard. Debra Dun. 1906. Size 12 x 9i, pp. x., 54i, 
and 66. Sketch-map and fllttfflratiijns. Vrtamted by the Survey of JnfUa. 
Indo-China— Laoa. Beinaob. 

L. do Reinaoh. Notes sur Ic fiaos. Paris • N'uihert ot Nony, 1906. Size 10 x 6J, 
pp. 124. Preeented by the Author. 

Malay Archipelago. BohoeppeL 

Ahh. h.k. (t. Qee. Wien 6 (1905-07) No. 2, pj). xii. and 302. 
Kommtrziollos Handhuch von Niederlandisch-Indien. Von Dr. F. A. Schoeppel. 
dfap« and IlluitraiionH. 

Malay Archipelago — Celebes Maengkom. 

T». K. Nederlandech Aardrijkuk. Qtnwoti. 24(1907): 855 871. 

DagbcK'k van eon locht uit Tddjo iiaiir Mori (Midden-Celebes), en terug naar het 
I'osoMeer (A[)ril 11-27, 1906) Door F. R. Mai ugkom. With Map. 

Malay Archipelago— Csram. Sachae. 

Het oiland Heran on zijne bewoners. Door F. J. P. Sachae. Leyden : E. J. Brill, 
1907. Bize 10 x 64 , pp. iv. and 184. Mape^ SeotionSf and JUuttratiom. Price \\fi 
50. Preeenkd by the Puhluher. 

A uaofnl summary of our knowledge of the island. 

Malay Archipelago — Java. Jacobson. 

T«. K. Nederlandech Aardrijhsk. (ienoots. 24 (1907); 635-645. 

Eenigo bizonderhe<len omtrent hot “Doodendal” op Java. Door E. Jacobson. 
Discusses the physical phenomena of the “ Valley of Death.” 

PeraU. Petermanns M. 63 (1907) : 169-177, 205-214. BtnhL 

GooJogisohe Rcobaohtungen in Zentral- und Nordwest-Peraion. Von A. F. Stahl. 
With Maps. 

Philippine Archipelago. Phtllipine J. Sc. 2 (1907) : 179-203. Merrill. 

The ascent of Mount Hnlcon, Mindoro. By Elmer D. Morrill. 

Bee February number, p, 216, 

Philippines — Luzon. Philippim J. Sc 2(1907): 207“234. Eveland. 

Notes on the geology and geography of tho Bagino mineral district. By A. J. 
Eveland. With Map» ond lUuitratiom 

Bnsiian Central Asia. Z. Get E. Berlin (1907) ; 429 -440. Bickmers. 

Die Bari- Kaudal- Saguuaki-Gruppo im Duab von Turkestan. Von W. It. Riok- 
mors. With Map and Jllwtrationff. 

Turkey — Arabia. Doughty. 

Wanderings in Arabia. By Charles M. Do^hty. Being an abridgment of 
‘ Travels in Arabia Deserts,’ arranged with introduction ny Edward Garnett 
2 vols. London : Duckworth & Co., 1908. Biz(‘ 9 x 6*, pp. (voL 1) xx. and 310; 
(vol. 2) X. and 298. Map, Illu»traiion, and Poi trait. Price 16«. net. Preeented by 
the Publwhers. 


ATBIOA. 

Algeria. Wahl, 

L’Algdrie. Par Maurice Wahl. Oinquibme Edition, mise k jour par Augustin 
Bernard. Paris : F. Alcan, 1908. Size 9 X .'ll, pp. iv. and 454. Price 6fr, Pre- 
eented by the PMieher. 
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Cape Colony— Botany. ' Marloth. 

Mountain Club Annual^ [Cape Town] 11 (1907): 20-22. 

Notes on the flora of our mountaiD summits. By B. Marloth. With lUuitratione. 
Cape Colony— Belief. i4m«n'oan /. iSo. 24 (1907) ; 185-193. Bohwari. 

Plains in Cape Colony. By Prof. G. H. L. Schwarz, irttfc lUuetrations. Alio 
separate oopy^ preaented by the Author. 

Central Africa— Tanganyika. P. Zoological 8. (1007) : 643-056. Gunther. 

Zoological results of the Third Tanganyika Expedition, conducted by Dr. W. A. 
Cunuington, 1004-1905. Report on Limnoonvlu ianganiese. By R. T. (liiiiiher. 
With Illustration)^. 

Limnomiila is the raucb-discusst d Tanganyika jelly-Ash. 

Congo State. Halot. 

Vingt-cinq aus do civilisation au Congo. Par Alexandre Halot. Brussels: Falk 
Fils, 1908. Size X 5, pp. xii. and 80. Presented by the Publisher. 

Congo State — Ethnology. Orerbergh, 

Lcs Bangala (Etat Tnd. du Congo). Soriologio descriptive, par Cyr. van 
Overbergh (Collontion de monographies ethuogruphiques, 1.) Brussels: A. de 
Wit, 1907. Size 10 x O^t pp. xvi. and 400. Map. Presented by Captain 8. F. 
Newoombe, P.E. 

East Africa. Jahresbor. ii -Ethnogr. Qes., Zurich (190G-07) : 75-104. Lnohsinger. 
Von Solioa zura Rtofanisee und zu den Borangalla. Von J, R. Luchsinger, iriV/t 
Illustrations. 

East Africa— Boundary. 

Positions, azimuths, and lengths of sidi's of the Anglo-Qorman boundary eom- 
miiisiou triangulation (1902-1900) from Zanzibar to Mount Ruwenzori. London; 
Topographical Section of the General Stuff, 1907. Size 13 x 8^, 12 11. Maps. 

See note in the Journal for Jnly, 1907, p. 77. 

East Africa— Relief. G.Z. 13 (1907) • 478-50r>. Uhllg. 

Der sogennanto Grosse Ostafrikanischc Graben zwischon Magad (Natron>Seo) und 
Lana ya Mueri (Manyam-See). Von Carl Uhlig. Map and Illustrations. 

See February number, p. 21 0. 

Anthropology. BustaQaell. 

Palffiolithio vessels of Egypt; or, the earliest handiwork of man. By Robert de 
Rustafjaoll. Loudon : Macmillan <fe Co., 1907. Size 9 x 0, pp. 22. Map and 
IHustrattons. Price 2«. Gif. net. ]*resenicd by the Author. 

Describes recent arolifiBological lindH in the western desert opposite Luxor. 
®g 7 P^ 0 Bmatology. Keeling. 

The climate of Abbussia, near (^airo By B. F. E. Keeling. (Egypt : Survey 
Department Taper, No. 3.) Cairo, 1907. Size 10^ x 7, pp. 02. Plan and 
Diagrams. 

Egypt— Geology. Hume. 

A preliminary n port on the geology of the Eastern desert of Egypt between lat. 
22® N. and 25® N. By W. F. Hurnc. (Survey Department Taper, No. 1.) Cairo, 
1907. Size 10/^ x 7, pp. 72. Maps and Illustrations. 

Egrypt— Language. Thimm. 

Egyptian self-taught (Arabic). By ( uptain A. Thimm. 'i'hird edition, revised 
by Major R A. Marriott. Loudon • E. Marlljorougb A Co., 1907. Size 7^ x 5, 
pp. 80. Price 2s. 6d. Preseiited by the Publishers. 

French Sudan. />a G., B.S.C. Paris 16 (1907) . 225-235. Desplagnei. 

Los sources du Bakoy : regions auriffercs soudanaises. Tar le Lieut. T)oaplagnefl. 
Bketoh-map. 

French West Africa. Ohevans. 

La misc on valour de TAfriquo Ocoidentalo Fran^aise. Par Henry Cbevaos. 
J’ariBi F. Alcan, 1907. Size 10 x 6^, pp. xii. and 280. Price G fr. 

German South-West Africa. R. (1907): 3.S9-3G0. Pearson. 

Some notes on a journey from Walflsch Bay to Windhuk. By H. H. W. Pearson. 
With Map and lilusirations. 

I*rinoipally conoemed with the plant-formations (see March number, p, 83(!). 
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GermuL South- Weit. Africa. Bohrbaoh. 

Doutsobe Kolonialwirtflchaft. I. Rand. KUdwest-Afrika. Von Dr. Paul Bohrbaoh. 
Berlin : Seboneberg ; Buohyerlag der “ Hilfe,’* 1907. Size 9x6, pp. vili. and 
510. Map and lUu8tration$. Price 10«. 

A cyctomatio dcBcription of the physical geography of the territory, followed by a 
tketoh of the progress made in its eoonomlo devoiopmout. 

Gorman Bonth-Weit Africa. Leutwoin. 

Elf Jahro Gouvemeur in Deutaoh-Sudweatafrika. Von Theodor Leutwein. 
Berlin ; i:. S. Mittler u. H , 190H. Size lOi x 7, pp x. and 590. Mope and 
Ultutraiion^, Price l\i*. 

Samerun. Deuteches Koloniaihlati IB (1901 ) : 1086-1092. Strilmpell. 

Die Erkunduug dea Faro. (Borioht dca Oberleutuante Ktrttinpoll, . . .) Sketch- 
map. 

See March niimbor, p. 3.%. 

Madagaioar. Ann. Hydrographiquen 28 (1907): 103-240. Vanaaay and othera. 

Miaaiou liydrograidiique <lo Madagaacar. Ka]>i>orta do MM. Vauaaay, Courtier, 
Driencourt et Cot With Charte and Diagrams. 

Morocco — Ooait. Uenneign. Col.^ Oom. Afrique fran^aUe 17 (1907) : 248-257. Fobeguin. 
Sur la cdto oueat du Maroc; falaiaea, dunca, et barrea. Par Pobeguin. WUh 
Plum and Sectionn. 

Portugueae West Africa— Sfto Thome. [Mendon 9 a.] 

•'riu* Boa Eiitrada plantiitioiis, S. Theune, I'ortuguesc West Africa [By H. J. 
Monteiro do Mcadun^a] d'ranalatf'd . . . by Lieut. -Colonel J. A. Wylhe. Edin- 
burgh, etc. : Olipliant, Andeiaon, & P<*rrior, 1907. Size 10 x 7i, pp. 64. 
fruttons. Preeented by the Author. 

These planljiti(»ns are edairaed as a atrikiug example of Portugueae humanitarian 
onterpriae in her colonies. 

Sahara. lieatteignemf nie (hm. A/rique /rau^aitie 17 (1907): 257-270. Motylinaki. 
Voyages k Abah-asa ef a la Koudia. Notes de Motyliiiski. With Map. 

On journeys across the lloggar jdateau. 

Sahara. La G., B.S.G. Paris 15 (1907): 401-420 Chudeau. 

D’lu Zize k In Azaoua. Par H. (diudeau. Mop. 

South Africa. Faaaarge. 

SUdafriko. Eine Landes-, Volks-, und Wirtsohaftakundu, von Prof. Dr. Siegfried 
Paasarge. Leipzig: Qiiello u. Meyer, 1908. Size 0^ X 6J, pp. xii. and 356. 
Jtfopa, Diagrams, and lllustratione. Presented by the Publishers. 

South Africa — Climate 92 (1907) : Faaaarge. 

DaH J’roblem der Klimaandi rung in Siidafrika. Yon Dr rnssargo. With Diagram. 
The writer htdioves both in «i temporary diminution of water-auiiply duo to varia- 
tions (if rain-fall, and in a secular desiccation. 

South Africa— Kalahari Faaaarge 

Die Busohm&nuor der Kalahari. Von Prof. Dr. S. Passarge. Berlin . D. Keimor, 
1907. Size 10 X 6^, pp. 144 Illustrations. Price Wm. Presented by the 
Publisher. 

Sudan, French. La G., li.S.G, Paris 15 (1907): 321-386. Chudeau. 

1/Air ot la region de Zinder. l*ar U. Chudeau, Map. 

Sudan— Language. Harria. 

Hauaa stories und riddles, with notes on the language, and a oonciso Hausa diction- 
ary. By Hermann (J. Harris. Size 7J X 4|, pp. xvi., 112, and 34. A concise 
Uausa dictionary, h'irst edition, 1908. By the same. Size 7 X 4i, pp. 34. 
'Westi^n-super-Mart!, 1908. J* rices 5«. and 28. 

A few extra copies have been roceived for distribution. 

Togo. Globus 92 (1907) : 245-250, 265-269. Smcad. 

Fine Boise duroli die Nordostecko von Togo. Von Smeud. Illustrations. 

Triatan da Ounha. 

'Tristan da ( Wmha. * Furtlier correspoudenoo relating to the island of Tristan da 
Cunba. London ; Wyman & Sons, 1907. Size 13 x 8^, pp. iv. and 64. 

Itefers to the suggested removal of the inhabitants, the visit of the ship Oreyhemndt 
uiid the decision of the people to remain. 
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XT^nda.— Geology. Eoooati. 

A. l^oooati. Neir Uganda e nella oattma dol Ituwonzori, Relaiione preliminaro 
BuUe ostervazioni geologic] lo fatte durante la Bpedizlone di B. A. B. il Duua degli 
Abvuzzi n(dr anno KHIO. (EHtrutio dal Bolletino della ISooieth Gtologioa 
JidHana^ vol. 26 (1907), Faso. II.) iloma, 1907. 8iz<.i X 6J, pp. 127-158. 

Weft Afrioa. HelafoMo* 

Lea fronti^res de la CJOte d’Ivoire, de la Cote d’Or, et du Soudan. Par M. Delafoaoe. 
Paris : Masson ot C'ie., 1!)08. Size 9x0, pp. zii. and 250. Map and llluetra- 
tions. Price 6 fr. Piesented hy the rublithers. 

Account of the operations for the delimitation of tho frontier between the Gold and 
Ivory coasts, with notes on the country and people. 

NORTH AMSBIOA. 

Canada— Tides. Dawson. 

Variation in the lea«]ing features of the tide in diflferent regions. By W. Bell 
Dawson, (llepriuted from the Jt>arnal of ih lioyal Aelronomiral Society of Canada, 
July — August, 1907 ) Toronto, 1907. hize 9J X 0, pp. 2111-227. 

Mexioo— Lower California. B. American O.S. (^VM) : 544-554. North. 

The uncharted sierra of San Pedro Mdrtir. By Arthur Walbridgo North. Map. 
Mexico— Popocatepetl and Iztaoolhuatl. Apjialackia 11 (1907) : 197-211. Oilehrist. 
Climbs on Popocatepetl and Ixtaceilmatl. By Charles A. Gilchrist. With Sketch’' 
map and lUwsirations. 

Mexioo— Tehuantepec. Z, Oee. E. Berlin {VM)7) : 921 -S.'iS, 9(11-373. Zahn. 

Der Isthmus von Tehuantepec. Von Dr. Gnstav W. v. Zahn. Map, Plant, and 
lUuatrationn. 

United States— Blue Bidge Mountains, /. Fran/r/tn /. 164 (1907) ; 101 175. Waddell. 

Southern Appalacliian streams. By Charles C. Waddidl. With IlluetrationH 
United States— Galifornia. Alpina Americana, No. 1 (1907): pp. 10. Le Conte. 

Tho higli Sierra of California. By Prof Joseph N. Le Conte. With Map and 
llltutratiom. 

United States— Climatology Henry. 

Climatology of the United StaUs. B} Prof. A lfi< d Judson Henry. (U.8 Weather 
Bureau, Bullotin () ) Wiislimgton, 1900 Size lljx'.hi)!*. 1012 Mapt. Pre- 
sented by the V.S. Wf'uther Burfau. 

United States— Connecticut B. American US. 39(1907): 513 .544. Oenthe. 

\ alley towns of (jonneotient. By Martha Krug Genlhe. Shdoh-maps, Plans, and 
Diagrams. 

United States East Coast Harper. 

A riiidHummu jduiiRy througli the eoastal plain of tho Carohnas and Virgmia. 
By Roland M, Hurpor. (From the Jtulletin of the Toney Botanical Club, vol. 34, 
1907.) Bize 9 x 0, pp. 351 .'177. 

Especial attention is paid to the plant-formations. 

United States — Michigan Jefferson. 

Lateral erosion on some Michigan rivers. By Murk Jefferson. (From the 
Bulletin of the Geological Society of America, vol 18.) Now York, 1907. 
Hize 10 X OJ, PP- 333 :150. Slcelch-mapt and Tllustralion. 

See March number, p. 339. 

United States— Nevada, etc. U.S. 0<ol. Sure., B. 808 (1907): pp. 218 Ball 

A geologic reconnaissance in s<iuth*weBtern Nevada and eastern Cidilornia. By 
Sidney E. Ball. With Maps, Illustrations, and Seoiions. 

United States — Virginia. B. C. 8. Philadelphia b 0007): 1-00, Surfheo. 

Geography of Virginia. By G. T Kurfece. Map. 

OENTBAL AND SOUTH AMEBIOA. 

Central Amerioa Feotor. 

L(‘s richesses do I’Amdrique Oentralo: Guatemala, Honduras, Salvador, Nicaragua, 
(Josta-Bica. Par Desird Pector. Paris: E. Guilmoto, [not dated, 1908 ?]. Size 
9 X 5^, pp. xvi. and 804. Map. Price 7.60 fr. Presented by the Author. 
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Panama— Oan»l. P. Section So,, K,A.W. Amsterdam 9 (1906) : 849-87H. Lely. 

Velooitiea of the cnrront in an opmi Panama canal. By 0. Jjtly. Map, Section, 

- and Diaijranu. 

Dr. Lely oonclmles that Ihe vehxilty of the current due to tide iu an open canal 
would be no obitruotion to navigation. 

Peru. WaUe. 

Lo P^rou ^oonomiquo. Par Paul Walk- Paris : B. Ouilmoto, {_not dated, 
1908?] Size 9 x 5j^, pp. xvi. and 888. Map and lUu8tration». Ptioe 9 fr. Pre- 
eented by the Putiisher. 

South Amerioa— Population. Jefferson. 

The diHtribution of people in South America. By Prof. Mark Jefferson. (Ueprinted 
from Bulletin of the OeonraphioaJ Society of Philadelphia, July, 1907.) Size 
9^x7,pp. 12. Maps, 

Yeneiuela— Cartography. Jahn. 

OontribucioDes al a geografia iiBica do Yeuezuela. 1. Ohservaciones al Plano 
Militar do laRepublioa. l*ar Alfredo Jahn. Daracan, 1907. Size 9 x 6, pp. 18. 

Venesuela— Ethnology. Tavera- Acosta. 

En cl But (dialectos indigeiias do Vonozuola) Por B. Tavera- Acosta. Ciudad- 
Dolivar, 1907. Size 10 X 7, pp. 414 Illustrations. Presented by the Author. 

AU8TBALA81A AHl) PACIFIC 18LAVDA 

New Guinea— Batch. Wlohmann. 

Nova Guinea. Re^sultats de Texpedition scientiflquo nderlaudaise k la Nouvelle- 
Guin^o en 1908, sous les anspicos de Arthur Wichmann. Yol. 8, Ethnography 
and Anthropology, by G. A. J. Yan dor Sande. Leyden : lute E. J. Brill, 1907. 
Size 18 X 10, pp. 890. Map and Illustrations. Price tiO Jl,, or, to subscribers to 
the whole scries, 40 ft. Purchased, 

Paoiflo— German Possessions. Parkinson. 

Dreiasig Jahro in der Biidsee: Land und Loute, Sitton und Gebr&ucho im Bis- 
marckarohipel und auf den deutschen Balouioinsoln. Vun K. l^arkinson. Heraus- 
gegeben von Dr. B. Ankenuunn. Stuttgart . Strecker & Schroder, 1907. Size 
9| X 64, pp. xxii and 876. Maps and illustrations. Price 10m. Presented by 
the Publishers. ['I’o bo reviewed.] 

South Australia— Northern Territory Bearoy. 

In Australian Tropics. By Alfred Searcy. London : K. Paul & Co., 1907. Size 
9x6, pp. xxiv. und .874. Map and Illustrations Price lOfi, 6d. net. 

Woltem Auetralia— Geolosy. Maitland. 

W. Australia, GeoUujical Sure. B. No. 26 (1907): 87-66. 
liecent advances in tiu! knowledge of the geology of Western Australia. (Pre- 
sidential address to section C of the Australian Assooiiiiion, January 8, 1907.) By 
A. Gibb Maitland. 


POLAB ESGI0N8. 


Antarctic — Scottish Expedition. Bruoe. 

Hootlish National Antarctic Expedition. Report on the soioutific results of the 
voyage of the S.Y. Sretia, during the years 1902, 1908, and 1904, under the 
leadership of William 8. Bruce. Yol 9, Physios. By R. C. Mossmaii, Charles 
Sohreo, and Sir George H. Darwin. Edinburgli : Scottish Oceanographical 
liaboratory, 1907. Size 12^ X 10, pp. vi. and 821 Maps, Diagrams, and Illustra- 
tion*. Price 218. [To be reviewed.] 

Bpitabergen. La G., B.8.O. Paris 16 (1907) : 421-482. laaohsou. 

La d^couvorte du Spitsberg par les Normands. I’ar G. Isaohsen. 

MATHEMATICAL GEOGEAPHT. 

Cartography— Projootions. Buohoauo. 

Les projections oartographiques Par Oh. Duchesne. Brussels, 1907. Size 
9J X 6^, pp. x. and 214. Diagrams. Presented by the Author. 
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PHYSICAL AND BIOLOOIOAL GXOOBAPHT. 

Oeologioal Eiitory. Arldt 

Die Entwickelung dor Koiitinente und ihrer Lebewalt. Ein Beitrag aur ver- 
gloiohendou ErdgoBoUiohto. Von Dr. Theodor Arldt. Leipzig : W. Engelmann, 
1907. Size 10 X 7, pp. xx. and 730. Prioe 20ni. PresMted by ihs Publisher. 

[To be reviewed ] 

Geomorphology — Eroiion. La G , B.8.G. Paris 16 (1907) : 387-344. Pleury. 

Le chaadron latdml; forme particuli^re do I’droBion par loB eaux courantee. Par 
Ernest Floury. iHagrams and Illustrations. 

Geophysioi. Clark. 

The {K)larity of matter: an intnaluction to phyflicH, showing that electricity, 
magnetiem, chemical affinity, cohoBion, and gravitation have one common origin. 

By Alex. Clark London* Gall & IngliH, [1907], Size 8 X 3, pp. viii. and 134. 
Diagrams. Pi ice ‘6s. (ul. nut. Preseuteil by the Publishers. 

An attempt to i)rove that “ the ultimate particles of matter pull each other by their 
extromiticB, like magnets, and not by thtir eontrea.” 

Geophysioi. BeilrSge Oeophysik d (1001) : 41 77. Schweydar. 

Ein Beitrag zur Beatiinmung dor Starrheitakooffizienten dcr Erde. Von W. 
Schweydar. 

Geophyiios. Hookor. 

Bcobaohtungon an Horizontalpoiideln iiber die I)(‘formation dea Erdkdrpera unter 
dem Einfluas von Sonne und Mond Vou O lJ<*cker (VerOffcntlichung des K. 
Preussitchen (UoddtUchen Institutes^ Neue Folge, No. 32.) Berlin, 1907. Size 
10 X 7, pp. iv. and 96. lllustiaivm and Diagrams. 

GeophyBioi. Quarterly J. Geol. S. 63 (1907): 344-350. Oldham. 

The constitution of the Interior of the Earth, as revealed by Earthquakes. (Second 
communication ) Some new liglit on the origin of the Oceana. By llichard Dixon 
Oldham. Also separate ropy. 

Bee note in the Monthly Record for December, 1907, p. 666. 

Geophyiios. M.V.E. Dresden 0*d01): OH- 75. Bsibisob. 

Ein tiCBtaltungBprinzip der Erde. III. Von Paul lleihiseh. 

Hydrology. Hoyt and Grover. 

Hiver discharge, prepared foi the use of engineora and atudeiilH by John C, Hoyt 
and Nathan (' (irover Now York (Loudon: Chapman A Hall), 1907. Size 
9 X 0, pp viii. and 138. Diagrams and Illustrations. Price 8« Od. 

A uaoful guide to methodw of obaervation, etc. 

Ice. P. and T.H S Canada 12 (1996): Sect. Ill , 65-109. Bamei. 

Anchor-ice formation from the standpoint of the radiation theory, together witli 
Homf- eaily momoira on grouud-iee. By Dr. Howard T. Baraea. 

Kumatology. Cornish. 

On Hurtace wavcB ])rodnood by Hlcdges. By Dr. Vaugban OorniBh, (From J'n>- 
ceedings Dorset Natural History and Antiquarian Field Cluh^ vol. 28, 1907.) 
DorcheBtor, 1907. Size 8]^ X 5^, pp. 12. Jllustrntiims. 

ObaervaliouB of wavo-forma on a quarry road at Coniaton. 

Kumatology. Comiih, 

ProgrcBBivo and stationary waves in rivers By Dr. Vaughan ('orniHh. f Heprinted 
from Engineering. 1 (l.(Ondou, 1907.) Size OjJ x 7A, pp. 16. Illustrations. 

The progressive waves wore discUBsed by Dr. Corniah in the Journal for 
January, 1907. 

Meteorology — Tropics. Hann. 

Der t’agliobo Gang der Tomperatur in der aussoren Tropenzone. B. Due indiaehe 
und auatraliaclie Tropengebiet. Von Julius Hann. Wien, 1907. Size 12^ X 9J, 
pp. 94. Presented by the Author. 

Oceanography— Baltic. — — 

Fmnlkndische hydrographiache-biologischo Untereuohungen, No, 1. Hydrogra- 
phiache Unterauebungeu im nordliohen Teile der Ostsee, im Bottniachon und 
Finuiachon Meerbuaen, in dun Jahren 1898-1904. Helaingfora (Leipzig: W. 
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EnTOlmann), 1907. Hize 18 ^ 9J, pp. 46 and 144. PHoe 8m. Presented by the 
Pwlisher. 

Oceanography— North Saa. Wind and ethen . 

P. Seoiion 6r,f K.A.W. Amtterdam 9 (1906): 666-573. 

(Jurrent meaBurements at variouB doptha in tho Norlli Rfa. By Prof. C. H. Wind, 
Lieut. A. F. H. Dalhuiaeu, and Dr. W E RmgiT With Diagrams. 

Oceanography — Salinity. Knndien. 

ComeiJ Perm. Explor. de la Mer ; Pnhlicaiions de Cireonstanoe, ^o. 88(1907): pp. 10. 
Salzgehaltbeetiminungon dos OberfliiohenwaBsera ala Ililfamittel bei Pdaitioni- 
beetimmungen an liord. Vuu Martin Kuudaeu With Map. 

Phyiical Geography. Ihryer. 

Tieeaona in phyaioal geography. By Charles R. Dryer. Now Yr)rk. (London : 

G. Philip A: Son), [««/ dated, 1907] Size 7^ x 5, pp 480 and xxxii. ilfapc, 
Sections, II lustrations, etc. Price 6s net. Presented by the Publishers. 

A reprint (with a few elight modifications and the addition of 32 pp. of supple- 
mentary matter) of Prof. Dryer’s exoelient lext-bo<il., reviewed in the Journal, vol. 19, 
p. 629. 

Phytogeography— Flant-diiparsal. Birger. 

Ueber den Einfluas des Meerwaaaers auf die Keiiiifahigkeit der Samon. Von Selim 
Birger. (Soudcrubdruck hub don “ Beiheften zum Botaniaoben Centralblalt,” Bd. 

81 (1907) ; Abt. I, Heft 3.) Dresden. Size x 6, pp. 263-280. 

Phy^ogeography— Plant-dispersal, Birger. 

Ueber ondozoische Saiuonverbreitung durch \6yel. Von Selim Birger. (Baertryok 
ur'Svenak Botanist Tidskrilt,’ 1907, Bd. 1.) Htookholm, 1907. Size 9| X 6, 

pp. 82. 

8*iimolog7. JT. Victoria 1. 39 (1907): 43-60. UpUm. 

Tliij San Fraocisoa and Val|*araUo oarthquakea and thoir caueea. By Warren 
Upham. Map. 

Beismology. Oddone. 

Publications du Bureau Central de VAsmuMation Internationale do Sismologie, 
Sdrie B. IjOs tremblementa de term rcssentiB pendant ruune'e 1904 Pur Kuiilio 
Oddonn. Stroasburg, P9U7. Size 11 X 7^, pp. xii. and 362. Presented by the 
Assooifition through Major L, hanoin. 

Terrestrial Magnetism, l^atioml U. Mag. \8 : 601-611. Bauer. 

The work in the Pacific Ocean of the naagnetic aurvey yacht Galilee. By C. A. 
Bauer, With lllmtraiions. Also separat* copy. 

See note in the December number, p. 664, and ante, p. 448. 

Volcanoes. Leglob*^} M€m,8.Q. 46 (1907) : 1-16. Brhn. 

Le volouniame. Par Albert Brun. 

ANTHBOPOQEOQEAPHT AND HIBTOEIOAL GEOGEAPEY. 

Economic Geography. B, American 6?.^’. 89 (1907): 472-481. Smith. 

Economic geography and its relation to economic theory and higher education. 

By J. Biiaaoll Smith. 

Historical — Early Map. if.iS.f?. KaZf'awi, iv. 8 (1907): 1114-1121. Ciino. 

Notizia aopra una (’arta da Navigare di Viaoonte Maggiolo che si couaerva nellu 
BibliotecA Fedoricano di Funo. Del Prof. Sebastiano Crino. Map. 

On a hitlierto undesoribed chart of Maggiolo, foriinrly in the poesoreion of Cav. 
Luigi Maaotti (aee January number, p. 110). 

Historical— Maps. . 

Atlauti c carU: nautiche dol .ocolo XIV. “1 XVII. oon»orvati nolla b.l,l.o(«a .■ 
neir archivio di Parma. Note di Mario Longhenn [1 arma, 1907. J Size 9* X bj, 
pp 46. Facsimile. 

The most imi)ortuut item is tlie famous Pizlguni map of 1307. 

Historical— Maps. MoOlymont. 

I'robleinatioal features in maps designed by Mercator and Deacellora. By Jamea 
Roxburgh MoClymont. [Hobart], 1907. Size X b, pp. 10. 

The writer recurs to the strange idea (first pnt forward by him some years ago) that 
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the unknown Bouth-land of early maps is a misplaced, and reTersed, ropresentaiion of 
South Amerioa. 

Statistioi. Birot. 

Statistlque annuellede g^ogniphie oompar^e, 1907. Par Jean Birot. Paria, 1907. 
Size 8| X 5}, pp. 82. 

Deals with the population, industries, and oommeroo of the oountries of the world, 
with ospeoial reference to Prance. 


BIOGRAPHY. 

Bacon. Baoon. 

The record of an acrunnut : being the Life of John M. Bueon. By his daughter, 
(lertrudo Bacon. London; John L<»ng, 1907. Size 9 X 5^, pp. 358. PortraiU 
and lUu9iraiio7i8. Vrioe 16fi. net, Pretmted hy the PuhUiher. 

Grey. Hondonon. 

Sir George Grey, pioneer of Kmpire in Southern landa By Geo, 0. Henderson. 
London : J. M. Dent & Lo., 1907 Size 9 x OJ, pp. xxiv. and 316. Mapt and 
lUwiration^. Priw 12>«. Gd. 

Hudson. Baoon. 

Henry Hudson; his times aud his voyages. By Edgar Mayhew Baoon. New 
York & London; G. I*. Putnaiu’s Suns, 1907. Size 8x5, pp. xii. and 878. 
Faeximile Mapt and Illuttrationt. Price 6#. 

The autlior supplies a readable account of Hudson’s career, treated as that of a 
man of energy uud notion. Ho makes no claim to throw light on doubtful or diiipnted 
points relating to the geographical diB(K)verie8. 

Macartney. Bobbins. 

Our first ambassador to Cliina. An account of the life of Gwrgo, Earl of Macart- 
ney, with extracts from his letters, and the narrative of his experioinsea in China, 
as told by himself (1737- 180(3). By llehm H. Robbins. London : John Murray, 
1908. Size 9 x 6, pp. xx. and 480 l^ortraitt and lUutiratiom Presented by ike 
Pvhlithert. Price JOk. net. 

Tippu Tib. Brode. 

Tippo Tib: ihe story of liis career in Central Africa. Narrated from his own 
aooounts by Dr. Heinricli Brode; with a preface by Sir Charles Eliot. London: 

E. Arnold, 1907. Size x .'3^, pp. xx. and 254. Map and Portrait. Price lOs. Gd. 
net. 

Translation of the (iorman original. 

GENERAL. 

Bibliography. Qribaudl. 

Invontario dei manoscritti geografiei della R. Biblioteca Palatina di Parma. [Del 
Prof. Pietro GnbuiidiJ Parma, 1907 Size 8J x 5J, pp. 24. 

Diseaie—Sleeping Sickness, 

Misoellanoous, No. 4 , 1907. Proceedings of the First International Conference on 
the Sleeping Sickness, held at liOudon in June, 1907. liondou, 1907. Size 
13 X 8J, pp. 62. Price Gd. 

Eduoational. Emerson and Moore. 

(Soography tlirough tlie slereosoojie : Teacher’s manual (pp. 152) and Student’s 
stereoscopic* field guide (j)p xxii. and 376). By Philip Kmerson and William 
Charles Mooro. New York, etc. : Underwood & UnderwcKHl, [1907]. Size 
7i X 4^. Plane. PreterUed hy Mr. />. W. FrethfieJd. 

Deals with a method of gcographioal teaching which seems capable of useful 
developments. 

Ednoational— Cartography. Rotbang. 

Dio Qrundprinzipien der Wiener Schnle in der Neueron Schulkartographie. 
Vortrag . . . von Job. Georg Rothaug. (Separatabdruck a.d. 30. Jahrgang des 
Padagogischen Jahibuclies.) Vienna: G. Freytag & Berndt, 1908. Size 9 X 0, 
pp. 20. Pretented hy tlie Publithert 

Europe and Africa — Historical. VarihaU. 

Through Europe with Nopoloou. By 11. E. Marshall. iKindun. T. C. & E. C. 
Jack, [1908]. Size 7x5, pp. x. and 214 Mapt and llluttrationK. Price la. Gd. 
Presented by Ihe Publithert. 

Written with a view to teaching geography by means of historical assooiations. 
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Oeographj. Sootti^ G. Mag. 28 (1907) ; 337-346. lowler. 

Address to the A uBtralo&iau Association for the Advuncoment of Science, Adelaide 
meeting, 1907. By J. W. Fpwler. 

Deals with tUo recent progress of ^^eograpby. and in particular urges the importance 
of a seientifle inyestigation, by the Australian Commonwealth, of the Indian Ocean to 
the west and soutli-west of Australia. 

Photography. Wellcome. 

Welloome’s T’hotographio exposure record and diary, 1908. London, etc. .’ Bur- 
roughs Wellcome & ('Jo, [1907J Size x 3, j^. 272. Illuitrations. Price Is. 
Preeented by the Puhliaher^. 

Among the now features in this edition are tables for calculating exposures in 
night-vrork. 

The World. GrosYSnor. 

SoencB from every land : a collection of 2.50 illustrations fiom the NaiwntU 
Q^tgraphic Magatine^ picturing the people, natural phonoinenn, and animal life 
in all parts of the world. Edited by (Gilbert U (Irosvenor, Washington, D.U., 
1907. Size 10 x 7, pp. 224. Map and lllUHiratioM. PUce |2..50. Presented by 
ilts National Geographic. Society 


NEW MAPS. 

By E. A. REEVES, Map Curator, R.G.S. 

EVBOFE. 

AuitrU. Adrian, BraumiUler, and Eothang. 

Karte der Bezirko Btadt und Land Balzburg und Hallein. Bearbeitet von 
K. Adrian und J G. Rothaug. Karte der UmgebuM von 
1:150,000 or 1 inch to 2 4 stat. miles. Vienna: G. Frey tag & Bemdt, [1908]. 
Premnted by the Publisher. 

These arc two specimens of tlie stereosoopie system of oolouif-tinting for 
ing relief, which referred to in the Ge^raphioal Journal for June last (p. o8U;. 
Buperim posed upon the usual vortical hachuriug, somewhat lightly printed, is a senes 
of tints in order of the spectruiu, ranging from dull l)luo*green, by which the low- 
lying lan.ls indicated, through pale >ellowiBh-green and >elluw, to red-brown, 
and culminating in a vivid browmsh-red The high summits, being nearer the eye 
which is, of course, supposed to U- Acrtically over tlio map-stand out prominently, 
and appear to l)e nearer, while the IowIhiuIb, wliioh are farthest from (he eye, being 
a dull Dlue-green. a]»i>€ar to recede into the dihluneo. 'Phe elhct is similar to tna 
of a painting in which reddisli-brown is used for the foreground to give the effect ot 
nearness, and bluish-green for the distance. If any fault can be found with this 
system of colouring as exhibited on these maps, it is that th(‘ bluo-green is too green, 
and that the distinction between this tint and the next is t(K) abrupt. 1 hero appears 
to b<i too great a contrast Ix'twcen the low’lying lands and the medium heights. 

England and Wales. Ordnance Survey. 

BhcetH published by llic Direet.»r.( ienerul of the Ordnanee Survey, Southampton, 
from Feoruary I to 29, 199K. 

8 miles to 1 inch : 

Ijargc-sbeet series, printed in etdours, folded in cover or flat in sheets, 

15, 18, 36. Pnw, on pajter, Is. 6d. ; mounted m tin 
29. 6d. each. 

1 inch (third edition) : — 

In outline, 98, 142, L55, 294. Is. earh (engraved). 

With hills in brown or black, 142, 277. Is. each (engraved). 

Large-sheet series, printed in colours, folded in cover or flat in sheets, 10, 11, 111, 
121, 143. Price, on paper, l9. Gd.; nutunted on liiim, 2s.; mounted iu sechtms, 
29. (mV, each. 

6-inoh — County Maps — 

Cornwall (First Ri'vision), 20 n.e., 33 n.k., 39 n.e., 40 b.e., 41 n.k., 42 n w., n.e., 
43 B.W., 49 N.W., N.E. Zent (Sei’uiid Revision), 37 n.e., 48 n.e. Lanoaanire (First 
Revision of 1891 Burvoy), 102 s.w., 109 n.w., n.b., B.W., 


13, 14, 
mounted in sections, 


114 B.E. Llnoolnahlra 
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(First Beyision), 9 n.w., s.k., 12 b.e., 17 n.k., s.k., 19 s.w., b.e., 20 ».w., k.e., b.b., 
21 M.w.y B.E., 70 B E Norfolk (First KovUioii), 51 b.w., b.e,, 02 N.K., b.b., 
63 H-W., 64 N.W., N.E., 8.E., 05 B.W., 75 N.W., N.E., B.E., 76 N.W., N.E., 8.W., 8.E., 77 N.W., 
N.E., 8.W., 88 N.W.. N E., 89 N.W. Pembrokeshire (FirHt Revision), 23 n.b., 28 b.b., 
SG N.W., 41 B.E. Torkihire (Firat Rr\i8ion of 1891 8urvoy), 247 B.w., 248 n.w., 
260 8.K., 262 N.E. In. each. 


26-iiioh — County Miipn: — 

Cornwall (Firal RcMHion), LV 1. 15; LVIn. 16; LX 11. 4, 12, 14 ; LXTTl. 1,6, 6, 
7,8,9; LXIV.9; I.XVir. .1, 6, 7, 8, 9, 10, 11, 12 ; LXVIIT. 1, 3, 4, 5, 0, 7, 8, 9, 
10, 11, 12, 13; LXIX. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12; LXX. 1, 5,9; LXXVI. 3, 
16. Kent (SSecond lO visum), XII 8, 11, 12. 15, 16; Xlll 7, 9, 10, 11, 12, 18, 14, 

15, 16; XX. 4, 8, XXI. 1, 3, 4, 8, 11, 12, 15; XXU. 1, 5, 9, 13; XXXII. 8, 12; 
XXXIIl. 2, 3. 6. 9, 14 ; XLIV. 2, 3, 7, 1 4 ; LIII 10, 12, 14. 16 ; LTV. 2, 3, 5, 9, 13 ; 
LXIII. 2,3,4, 6, 8, 12, 14; LXLV 1; LXXIX. 3, 4; LXXX. I, 15; LXXXI. 13; 
LXXXIll. 3, 8, 12, 16; LXXXIV. 1,5,9, 13. ‘M. each. LXXX ill. 6, 15. U. 0(1 
each. Lanoaihire (First Revision of 1891 Survey), CVlil 2. 5. Pembrokeihire 
(First Reviaion), XIV. 14 ; XX. 1, 3, .-I, 7 ; XXI. 1; XXXI 6, 7, (8 und 12), 10, 11, 
(12 and 8), 16 : XXXIV 10; XXXVIl (3 and 2, 6, 7). Yorkshire (First Revision 
of 1891 Siirvei), C('XIV. 12, LX 16 CCXV. 5, 6, 7, 8, 9, 11, 12, 13, 14; 
CCXX. 2, 7,9, i I, 12, l.S, J.5, !(»: CCXXXll. 4,6, CCXXXIV. 2,7, 10, 11,1.3,15, 

16. 3e. each. 


(E. Stanford, London Agent.) 

England and Wales. Oeologioal Surrey. 

4 miles to 1 inch 

New Scries, printed in colours. -Solid edition. Sheet 22, Plymouth, Kxcter, 
Lyme Regis, etc.. Vriot 28. Od. 

6-inoh — Maps — Uncolourcd ; — 

Glamorgan, 36 s.E. iVtoe Is. Od 
{E. Stanford, London A<jent ) 


Europe — Central. K. u. E. MilitargeographiBohes Inititut, Vienna. 

Geiieralkarte von Mitteleuropa. Scale 1 : 200,000 or 1 mob to 3 2 stnt miles. 
Sheets: Rodosto, Xauthi. Vienna; K, u. K. Militurgeograj^hisches Institut, 
[1907]. 


Enrope^Central. K. u. K Militargeographisches Inititut, Vienna. 

Uebersiehtakarte von Mittol-lOuropa Scale 1 : 750 000 or 1 inch to 11*8 stnt. 
miles. Sheet J-7,lluoure8ti (Bukarest). Viennn : K. ii K Militlirgeogrnphlschefl 
Institut, [1908]. 


Europe— Central. K. u. E. Militargeographisches Institut, Vienna. 

Hypsometrisohe Uebersiohtskarto von Mittel-Fiiropa. Scale 1 : 7.^)0, 000 or 1 inch 
to 11-8 stot. miles. Sheet J 7, Bueuresti (Bukarost). Vn nna . K. u. K. Militar- 
geographisebes Institut, [1908] 

France. Ministre de Tlnt^ieur, Paris. 

Carte de la France drcssce par ordre du MiniHtro de rinlerieiir. Scale 1 100.000 
or 1 ine.h to 1'6 slat. mile. Sheets, xi 20, Doue ; xiv. 17, V<'nd6me ; xiv. 25, 
Tnmoges ; xv. 28, Brive ; xvii 19, Aubigny; xviii. 33, Bt. Affrique; xix II, 
Fism<‘s; xx.-21, Antun ; xx-32,AlaiB; xxiv.- 19, Rioz ; xxv.-J3, Ciiktoau-Salins; 
\xv. 21, Pontarlier. New LditioiiH. Paris ; Ministero de riutcneur, Service 
Mcinal, 1907. Price 0.80 fr. each eheet. 


Italy. Sauer. 

Strado I'errate Itahane in escrcizio, in oostruzione ed iii progetto eon indieiizione 
a colori delle diverse IVovinec o di tutte le stazioni. ( 'oinj)ilatu da Federico Sauer. 
Seale 1 . 860,000 or 1 incli to I3’6 stat. miles Four slieetH Bologna: Sauer & 
Barigazzi, [ 1908]. 

Italy — Borne. Instituto Caitografioo Italiano. 

Piauta di Roma redntta sii quclla pubblioata jier il Comune d<> Roma dull’ Istituto 
Oartografloo Italiano. Ediziono 1908, rivednln e corretta. Scale 1 : 8000 or 
7‘9 inches to 1 stat. mile. Rome : Q. Scotti & Co., 1908. 


ASIA. 

China— Mongolia. Obrutsobew. 

Uebersiebiskarte dor Gobirge Djair, Urkusobar, Kodjur und SHcmiHstui der 
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chinedMhen Dsnngarei. Nach den Anfhahmen von M. A. Ussow, Mitglied der 
JiiXpMition, 1906, penonliohen Beobaobtnngen und ruBsisohen Karten entworfon 
von Prof. W. A. Obrutschew. Boale 1:J,000,000 or 1 inch to 15'8 stat. miles. 
PeiermannM Mitteiinngen, Jahrgang 1908, Tafel 4. Gotha; Justua Perthea, 1908. 
Preientsd hy ih» Publither. 

Toknston. 

India ; Political Diviaiona ; Railways and Canals , Density of Popnlatlun ; In- 
duatries ; Agrioultare ; Forest Lands under Government Control; Minerals; 
Annual Rainfall and Temperature. Scale 1 ; 5,900,000 or 1 inch to 98 atat miles. 
Edinburgh and London : W. & A. K. Johnston, f 1908J. Price 4s. the set. Pre- 
sented hy the Puhlieher. 

A series of clearly drawn maps of India, printed in colours, and arranged so that 
they could bo oonvoniontly bound in atlas form, or hung on a wall of a small class- 
room. Only a few important names are given. 

India— North-West Frontier. Topographical flection, General fltaff. 

North- Weatom Trans-Frontier. Scale 1 : 63,860 or J inch to 1 stat. mile. London : 
Topographical Section, General Staff, War OflSce, [1908]. Price Is. Gd. Pre- 
serUed hy ihf> Director of Military Operaiione 

AFEIOA. 

Xgypt. flnrrey Department, Cairo. 

Topographical map of Fayum Province. Boale I ; 10,000 or 6*8 inches to 1 stat. 
mile. Sheets: n.k. 8-8; s.w. 17-8, 18-7, 18-8, 19*6, 19-7, 19-«, 20-1, 20-3, 20-4, 
20-5, 20-6, 20-7, 20 8, 21-6, 21 9, 21-10, 22-3, 2.S-9; b.e. 14-1. Topographical 
map of Qaliubia Province. Scale 1 : 10,000 or 6*3 iiiobes to 1 stat. mile. {Sheets 
N.E. G-8, 8 ‘3. Topographical map of Aswan Provinc.e. ^ale 1:10,000 or 6 3 
inches to 1 atat. mile. Sheet b.e. 147-.38. Cairo: Survey Department, 1907. Pre- 
eented by the Direotor-Oeneralt Survey Deparimentf Cairo. 

Sgypt -Caira Haber. 

Plan du Cairo dressd h la base do documents offlciels par R. Huber. Scale 
1 ; 5000 or 12’7 inches to 1 stat. mile. 4 sheets. Cairo: F. Diomer, [1908]. 

A large and well>exoouted plan of Cairo, printed in colours by Dr. 0. Wolf & Sons, 
Munich, on four sheets, each of which measures 33 inches b> 27 inches. Upon the 
south-west sheet is printed an index to street names, administrative offloos, consulates 
and other public buildings and institutions. 

German East Africa. flprigade and Moisei. 

Karte von Deutsoh-Ostafrika. Dearbeitet von P. Sprigade and M. Moisei. Scale 
1 : 300,000 or 1 inch to 4 7 stat. miles. Sheet Cl, Udjiji. Berlin: Dietrich 
Reimcr (Ernst Vohaeu), 190G. Presented by the Publisher. 

Gold Ooast. Guggisberg. 

Map of the Gold Coast. Published by the authority of Sir John Piokersgill Rodger, 
K.O.M.Q., Governor, under the direction of Major F. G. Guggisberg, r.b., r.R.a.8., 
Director of Surveys, Gold Coast. Scale 1 : 125,000 or 1 inch to 1*9 stat. mile. 
Sheets- 72— Q-IIL, Tarkwa , 73 — M-L, Prampram. Edinburgh and London : 

W. A A. K. Johnston, 1908. Price 2h. each sheet. Presented hy Major F, G. 
Gwjgisherg^ B.E., Director of Surveys^ Gold Ooast. 

AMSBIOA. 

Brazil— fl. Paulo. Commissao Oeographioa e Geologioa de fl. Paulo. 

Topographical map of the State of Sao Paulo. Scale 1 : 100,000 or 1 inoh to 1-5 
stat. mile. Sheets: Guarehy; Jaoaroby. Boo Paulo: CommissHo Oeographioa 
c* Geologioa, 1907. l^resented hy the Geographical and Geological Commission of the 
Statt^ of Sao Paulo. 

'I’wo additional sheets of the map of S. Paulo, rc'viowed in the Geographical Journal 
December last. As with tho other sheets, contour-lines are uliown in brown at 
intervals of 25 metres, and water in blue. These are preliminary issues only. In 
geiiora] appearance the slic^ts resemble those of the U.6. Geological and Topographical 
^^urvey, and like theie, will form the basis upon which the geological features will be 
represented. 

Canada. Department of the Interior, Ottawa, 

l^eotional map of Canada. Boale 1 : 190,080 or 1 inch to 8 stat. miles. Sheets: 
*^b4, Braieau, rovised to Nov. 25, 1907 . 266, Ribstone Creek, revised to Nov. 11, 
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1907 : 416, La Biohe, revised to Nov. 15, 1907. Ottawa : Department of the In- 
terior, Toi^^^phloal Barveys Branch, 1907. Presented by the Direetor, Department 
of the Interim, OUawi, 

Chile. ^ Ofldna de limitei, SantUfo. 

Mapa jcografloo de la Vuna de Atacama. Scale 1 : 1,000,000 or 1 inch to 15'8 stat. 
miles. Santiago: Oficina de Limites, 1905. 

Chile. Olloina de Limitei, Santiago. 

Mapa de la region anetral do Chile. Provincias de Llanquihne, Chiloe I., Terri- 
torio de Magallanes. Scale 1 : 1,000,000 or 1 inch to 15'8 stat. miles. Santiago : 
Oflcina de Limites, 1908. 

South Amerioa. Maekinder 

Stanford’s new orograpbical map of South America, compiled under the direction 
of H. J. Mackinder, m.a. Scale 1 : 6,000,000 or 1 inch to 94 slat, miles. 4 sheets. 
London : Edward Stanford, 1904. Price 1G«. PreeenUd by the PvhlUher. 

This is an addition to the excellent series of orographioally oolonred wall maps now 
being published by Mr. Stanford, under the direction of Mr. H. J. Mackinder, m. a. The 
land relief and ocean depths are clearly indicatod by colour tinting and oontours, the 
former being well shown by shades of brown only, and not by different colours, and the 
latter in blue. Under the brown tinting the genera) form of the mountain ranges is 
lightly indioated by vertical haohures. Tho land contours and the figures indioat- 
ing heights are shown in Idue ns well as those on the water, which seems rather 
a mistake, as blue naturally suggests water. Names are lightly printed in grey, 
BO that the general effect of the relief is not spoiled, as is often the cage with such 
maps. 

GENSEAL. 

German Colonies. Sprigade and Moisei. 

Grosser Deutsoher Kolonialatlos. Bearbeitot von Paul Sprigade und Max Moisei. 
Herauogegeben vom Reiohs-Kolonialami. Lieforung 6. Togo. Berlin : IMie- 
trioh Beimor (Ernst Vohsen), [1908]. Preeented by the PuhlinJier. 

This is the northern sheet of a good general map of Togo, which will be pnblished 
in two sheets in the German Colonial Atlas. Tho map has been compiled from thu 
route traverses of explorers, adjusted to tho more exact surveys of the Douudary com- 
missions. A complete index to place-names ue(;om panics the sheet. 

World. Harmiworth. 

Harmsworth Atlas and Gazetteer Parts 35 and 36. London : The Amalgamated 
Press, Limited, [UK)8]. Price Id. each part. 

These parts contain a collection of ouips and chagrams of tho world’s commerce. 

World. Eomer. 

E. Roroer. Atlas Geografiozuy. L<mb<rg and Warsaw, 1908. Pre$ented by 
/>. ir, Freshfinld, Eeq. 

Considering tb<‘ price, about Is. 6d., this little Poliuh pliysioal and political atlas is 
a creditable production. The msps, of which there ore ten sheets, are well drawn, and 
by a system of carefully printed and well registering ooloui -tinting, show land-relief 
and ocean depths. Perhaps a better selection of lints could have been made for 
the land, and certainly tho glaringly bright red of the greatest heights might have 
been avoided, and some tint chosen more in character with the otliers. Inset maps, 
showing political divisions, are given on smaller scales on each shoot. Although small, 
the maps are so carefully drawn that it has been possible to show u considerable 
amouut of detail. 

World. Eothaug. 

Johr. Georg Uothangb wiener Schul-GlobuB. Kleine Ausgabe. Scale 
1 : 60,000,000 or 1 inch to 946-9 stat. miles. Vienna : G. Frcytag A Berndt, 
[1908]. Preeented by the Publieher. 

Tho special feature of this little sohool-globe is tho arrangement for showing the 
seasons and the lengths of the day and night in all latitudes for differmit time's of the 
year. This is aocomplished by enclosing half of the globe in a movable convex cover, 
painted black. Slots are cut in this at the polar regions, through wiiioh tho metal axis 
of the globe can pass, and which allow tho cover to be moved in the plane oAthe 
meridian tlirough an angle of 23^°. A clamp-scrow is attached, so that the black 
cover can he clamped to the brass meridian at any position it may be desired, and 
BO show the duration of daylight at any special season. Although this arrangement 
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h*8 deoidddly new foatnrei, Bomewhat similar designs are not nncomtnon, bnt, owing 
to their elaborate and oomplioated nature, such devices often tend to (jonfuse ra^er 
than instruct. However, a great point in favour of this globe is the simplicity of its 
oonstruotion. In fact, apart frpm the special case, or hemispherical envelope, referred 
to, it is merely a globe 8|-in. mounted on a single upright metal pedeatal, 9 inches 
in height, held by a scmioircular brass meridian, through the extromitien of which 
passes the metal axis about which the globe n^volves. The land relief on the globe 
IS shown by the stereoscopic system of colour tinting. 


0EABT8. 


Admiralty Oharts. Hydrographic Hepartmont, Admiralty* 

Charts and Plans published by the Hydrographic Department, Admiralty, during 
January, 1908. Preionted by the Bydrographify AdiMrudiy. 

New Chart 

No. InohOB. 

8688 m = 5*9 England, oast coast Medway river Approaches t(j Sheerness, 
S«. 


Ohart Oancelled. 

No. 

328 North American lakes : Port Collier. 

Oharts that have received Important Corrections. 

Index oharts : — A. to V. No. 8846. Germany : — Jado aud Weaer rivers. 2842a, 
Baltic sea:— Western sheet. 28426, Baltic sea:— Eastern sheet. 2826, Gulf of 
Finland Approaches to Viborg. 3479, Gulf of Finland :—ChannelB leading to 
Viborg. 2279, Gnlf of Finland St. Petersburg hay. 2215, Gulf of Finland 
Kronstadt, north and south channels. 2239, Gulf of Finland The bay and city 
of St. Petersburg. 2059, North Atlantic ocean. 2058, North Atlantic route ohart 
showing variation curves. 2666, North America, east coast —St. John’s to Halifax. 
2670, North America, east coast Halifax to the lJelawar(' 2456, United States, 
east coast .—Nantucket sound and western approaches. 2892, United states, east 
coast :—Narragan sett bay, 2479, United States, east coast: — Black Rook and 
Bridgeport harbours. 2471, United States, east coast’ — New London harbour. 
2857, United States, east coast : — Potomac river 456, Jamaica .'—Port Royal and 
Kingston harbour. 1098, Gulf of Mexico : — Tiower Matacumbe cay to Boca Grande 
cay. 1499, Alaska Cross sound to Kadiak island. 3313, Alaska :—Yakutat 
bay, Oontroller bay. 1500, Alaska Kadiak island to Segnam island 100a, 
Gnlf of Aden Kas Galw^ui to Ras Hafdn. 2722, Siam Koh kut to Bay 
island. 2725, Siam — Eoh Tron and channels loading to anchorages olT Biaimput. 
1742, Canton river ; — Sheet IV. 2400, China, east coast ' — The bar and approa^es 
to the river Min. 166, China, east coast: — Pagoda anchorage and approaches. 
2847, China, north coast:— Hai yung tan, including Thornton haven. 1316, 
Korea :— Capo Duroch to Linden point. 2482, Manchuria : — Turnon Ula to 
Btrelok bay. 

Indian Ocean and Bed Sea. Meteorological OAec. 

Monthly meteorological ohart of the Indian Ocean north of 15^ S. lat. and Red 
Sea, March, 1908. London : Meteorological Office, 1908. Price 6d. each. Pre- 
eenitd by the Meteorolagioal Cfflee, 

North Atlantic. XT.S. Eydrographie Office. 

Pilot ohart of the North Atlantic Ocean, March, 1908. Washington: U.S. 
Hydrographic Office, 1908. Presented by the U.JS. Eydrographie Qffioe. 

North Atlantic and Mediterranean. Meteorological Office. 

Monthly -meteorological ohart of the North Atlantic and Mediterranean, March, 
1908. London: Meteorological Office, 1908. Price 6d. eaeh, PreeeiUed by Ue 
Eeteorologioai Qfiee. 

North Paeifle. n.S. Eydrographie Office. 

Pilot ohart of the North Paoiflo Ocean, March, 1908. Washington : U.B. Hydio- 
graphio Office, 1908. Presented by the U,8. Hydrographic Qflce. 
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Angola. Lowli. 

Forty>two photographs of Noribem Angola, taken by Key. Thomas Lewis. Pre- 
MnUd by Rei). Jliortuu Lew». 

Many of these photographs wore shown as lantern slides when the Rev. T. Lewis 
read his paper to this Society on February 24 last. They were taken during his 
extensive trc^els in Northern Angola, during which districts practically nnkoown 
before were visited. The following are the titles: — 

(1) Kibokolo; (2 and 3) B.M.R., Kibokolo ; (1) Garden of Kibokolo; (5) 

Mr. Lewis’ bungnlow, Kibokolo ; («) Interior of school decorated for Christinas feast, 
Kibokolo; (7) Dispensary at Kibokolo; (8) The I’ortnguese Ooveniment 
House, Wan Salvador; (11) Catholic (’hnrch, San Salvador; (10) B.M.W. Mission House, 
San Salvador; (II) Waterfall at San Salvador; (12) Mr. Pimmock and group of 
carriers, Zombo; (i:i) A Zombo waif; (14) Zombo natives; (15) Group of Zotibo 
carriers: (IG) A station pet; (17) Tiger lily; (IH) Upper Nkisi river; (10) View 
showing bracken; (20) Juvenile group; (21) Graves of the kings of Kongo; (22) On 
the Mbidizi river; (2H) Kdneated native’s house; (21) Hammock travelling; (25) 
Temporary buildings, B.M.S , Mabaya: (20 and 27) Nuki ; (28) Noki, from pasting 
steamer; (29) Middizi, above the confluence with the Lufunde river; (30) View on 
Lufunde river; (31) Old church used as warehouse at Mbembe; (32) View in Mbamba; 
(83) Houses in Mbamba; (34) School chapel, Kiboki)lo; (35) Buying native food, 
Kil^kolo; (86) Fording ttie Mbidizi river; (37) A stop in civilization; (88) Mules in 
Zombo; (39) A trading establishment, Makela do Zoml>o; (40) A guardian fetish; 
(41) Fetish carving. 

Bolivia and Porn. Pawostt. 

Seventy phoh)graph8 of Bolivia and Peru, taken by Major P. H. Fawcett, R.G.A. 
Presented by Major P. H. Faweeti, R O A. 

Those form a valuable addition to the Society’s collection. They were taken 
during the last two years by Major Fawcett whilst travelling in eastern parts of 
Bolivis and the upper waters of the Amazon, in connection with his duties as boundary 
surveyor for the Bolivian Government. Many of the views are unique, and of a 
decidedly geographioal interest. 

(1) Batelon at the Cachuola Riberon, Rio Mwloira ; (2) View of country on the 
Lima-Oroyo railway: (8) Bridge on Lima-Oroyo railway; (4) Mollendo; (5 and 6) 
Gountry near Areq^uipa ; (7) Arequipa ; (8) Street in Arequipa ; (9-11) Views on Lske 
Titicaca; (12-14) La Paz ; (15) The Alto Planicic; (10) Ruins of Tiahuanaoo; (17) 
Street in ^rata ; (18) View of Illampu from Sorata; (19) View of Illampu and Sorata 
from Sorata village; (20) Street in Sorata; (21) Clouds at sunrise iu the mountains. 
Tola Pampa; (22) Arrieroe on the Mapiri trail; (28^ Picking rubber; (24) Caring 
rubber; (26) San Antonio baraccancar Mspiri ; (26) Vu w of Mapiri ; (27) Callnpos at 
Mapiri , (28) On the Ma[)m river ; (29) Callapos on the Mapiri river ; (80) View on 
Beni above Rurenabaque ; (81) Hetama rapid on the Mapiri ; (32) Going up-stream, 
Mapio river; (88 and 34) On the Beni above Rurenabaque; (85) Rurenabaque; (86) 
Porvenir ; (37) Group at Porvenir ; (88) The Tahnamanu at Porvenir, looking west ; (89) 
The Aquery at Bahia, looking east ; (401 View iu Bahia ; (41 ) Officials at &ihia ; (42) 
Bahia, looking west ; (48) Compound of Govemmeut building, Bahia ; (44) Merchant’s 
house, Bahia ; (45) Last barscca of the Aquery, Torongas; (46) On the upper Aquery, 
Cascada de Aviapos; (47) t3amp, upper Aquery; (48) Cascade Montes, upper 
Aquery; (49) On the upper Aquery; (60) Poso de Fosiles, Yaverija ; (51) Xapury; 
(52 and 58) (4avion ; (64) Campo Central; (65 and 56) Forest near ( ampo CVrotral; 
(57) Brazilian children at Gavion ; (58) On the road to Campo Central ; ( 69 ) Campo 
t'entral; (60) Bailding boats at Santa Rosa; (61) Santa Rosa; (62) Colonel Plac^ 
de Castro, first and la^t president of the Acre; (63) Camp in thr; Abuna; (64) Brasilian 
rubber packers in the Abuna; (65) Interior of a rubber oentio; (66) A rubber cent^o; 
(67) Oaohuela Riberon, Rio Madeira ; (66-70) Pulling a batelon ncross land past a 
rapid, Rfo Madeira. 

If It would groatly add to the value of the ooUeotlon of Photo- 
graphs which has been established in the Map Boom, if all the Pellows 
of the Society who have taken photographe during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged* Should the donor have purohaeed the photographat it 
will be uaeftil Ibr refbrenoe if the n a m e of the photographer and hie 
address are given. 
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THE VOLCANOES OF GUATEMALA.* 

By Dr. TEMPEST ANDEBSON. 

I SPKMT nine months, including the winter of 1906-7, among the 
Yoloanoes of Mexico, Guatemala, and the West Indies. The first and 
last named groups are oomparatively well known, while those of 
Guatemala, though equally, if not more important, have, OTnng to 
their remote and inaooessible position, scarcely attracted the attention 
they deserve from English geologists, though they have been described 
by a French commission under Dollfus and Montserrat! iu 1868, and 
more recently by Prof. Karl Sapper, { of Tubingen. They consist of a 
row of giant oones averaging 10,000 to 12,000 feet in height, roughly 
parallel with the Pacific coast. As viewed from the deck of a Pacific 
mail steamer they present a most imposing appearance, for though 
really at a distance of 50 miles from the coast, their whole height is 
visible at once, as no other range of mountains intervenes, the coast 
being a belt composed of Quarternary beds which only rise into low 
foothills. These foothills, the Costa, are covered with coffee plantations, 
from which the well-known Guatemala coffee is largely produced. 

None of these volcanoes is habitually in eruption, like Izaloo in 
Salvador, or Stromboli in the Lipari islands ; on the contrary, their 

• Royal Geographical Society, January 13, 1908 Map, p. 588. 
t ‘ Voya'j'e Geologiquc dans lea Uopubliquea de Guatemala ct do Salvador.’ Par 
MM. Dollfus et E de Montserrat Pans . Im]>rimerie Imperiule. 1868, 

X ‘ Mittolamerikanisho Roison und Btudifin.* Dr Karl Sapper. Vieweg. 
Rraunschweig. 1902. ‘ In den Vulkangeboiton Mittelamerikaa und WeBtindlens.* 

Karl Sapper. Stuttgart: E. Nagele. 1905. Also several smaller articles, of 
'vbioh the following especially deals with this district, and has been freely quoted : 
‘ Die Yaloaniaoben Ereigniua in Mittelamerika,’ in Jahre 1902. Karl Sapper. 
‘ Nenen Jahrbnoh fttr Mineralogie, etc.,* 1904, Bd. I. Stuttgart : N&gele. 

No. V.— Mat, 1908.] 2 k 
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eruptions usually take place only after intervals of many years, even 
centuries, during whioh the volcano is quiescent and may appear 
extinct. Then a terrific explosive eruption occurs in which discharges 
of ash and fragmentary material predominate, though the outflow of lava 
is not unknown, and the whole country for miles round is devastated. 
The cones are in most oases separated hy an interval from those 
adjacent in the chain, and, where the vent has shown a tendency to 
shift and form parasitic or subsidiary cones, the new opening has 
usually been nearer to the Pacific ocean. An apparent exception to 
this rule mentioned by Dollfus and Montserrat was the case of Santa 
Maria, 11,480 feet, and Oerro Quemado. The former is an old volcano, 
and was supposed to be extinct. The latter, adjacent but farther 
inland, is more recent, and had been active in 1785, when it poured out 
some large flows of andesitic lava. In 1 902, after a severe earthquake 
which almost destroyed the adjacent city of Quezaltenango, Santa 
Maria opened out an enormous new crater, nearer the sea than its old 
one, and of course than that of Cerro Quemado, and is thus no longer 
an exception to the general rule. 

This eruption is so important in relation to those of the SouMere in 
St. Vincent, and Montague Fel4e in Martinique, that the associated 
phenomena deserve special mention. 

On January 16, 1902, there was a severe earthquake. 

On February 26 an unusual tidal wave was observed along the coast 
of Salvador and part of Guatemala. 

On April 18 a very severe earthquake almost destroyed the town of 
Quezaltenango, and caused subsidences at Ocds. 

On May 7 and 8, the great eruptions of St. Vincent and Martinique, 
on the other side of the Caribbean Sea, burst into full activity, after pre- 
monitory signs lasting a few days. 

On May 10, Izalco in Salvador, to the south of Guatemala, resumed 
activity after 16 months’ quiescence. 

On Juno 26, Masaya, in Nicaragua, after forty-three years’ in- 
activity, resumed slight activity, whioh continued for several weeks, 
and the neighbouring crater of Santiago showed similar signs, as did also 
Momotombo, which had been at rest for many years. Oolima, in Mexico, 
above 700 miles distant, also showed signs of awakening energy. 
These phenomena culminated in the great outbreak of Santa Maria on 
October 23 and 24, and following days. 1 and my colleague. Dr. Flett, 
have elsewhere fully discussed the general sequence of these volcanic 
phenomena.* The details of the above must now be discussed 
separately. 


* Anderion and Flett. * On the Kruptions of the Boufri^re, etc.’ Pari L Phil 
Trane., Series A, vol. 800, 1903, pp. 532. Farts II. and III., 1908, will oontain the 
lator history, the petrology, and a bibliography. 
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The Earthquake of January 18, 1902. 

Guatemala has always been considered a district particularly subject 
to earthquakes, especially at the changes of the seasons in April, May, 
and October, November, but they had been less frequent than usual for 
some years before 1902. 

On January 18 a severe shook was felt widely over the Bepublio. 
San Martin, a village near Quezaltenango, had some houses thrown 
down ; and at Oo6b, on the Pacific coast, three parallel ridges, sloping 
gently towards the sea, but steep towards the land, were formed in the 
sand. List, quoted by Sapper,* writes, **Just as at any moment one 
may see a wave break on the shore, so the volcanic breaker remained 
modelled in the sand of Oo6s/’ The ridges were in general parallel to 
the coast-line, and could be traced for a distance of about an English 
mile. The earth-waves passed through a coffee shed, and some of the 
steel pillars had sunk 2 feet. The waves on the pier are described as 
having a length of 25 to 30 metres, and a depth of 25 to 30 cms. As 
showing the strength of the shock, it is mentioned that two locomotives, 
weighing 20 tons each, were moved 6 feet in the direction of the 
earth push. Similar appearances were observed on the Mexican coast 
near San Benito. Sapper considers the earthquake tectonic in character, 
t.s. caused by readjustments of the Earth's crust, in this case probably a 
slip somewhere under the Pacific. 

The earthquakes of April 18 were considered by List at Oo68 to be 
of the same nature as that of January 18, «.e. tectonic. In that of April 
18, the sinking of the sand continued further inland than in January. 
Sapper does not consider it clear whether it was a general sinking of 
the coast or merely a local sinking of the sand inland due to the shaking. 
At Quezaltenango the shook was especially violent. Mr. Walter S. 
Asooli,t who was on the spot, relates that while he was quietly reading 
about 8.20 p.m., without the slightest warning or premonitory tremor, 
the Earth l^gan to sway violently, and the ornaments in the room all 
lost their balance and fell to the floor. This oscillation continued for 
twenty seconds, then suddenly the motion became vertical and much 
more violent. Later on the shocks seemed to come from all directions. 
Loud ** retumbos " (underground noises) were heard. Scarcely a single 
house or building in the town remained habitable, and those on the 
slopes of the Oerro Quemado, consisting chiefly of adobe (t.s. dried 
mud), were entirely destroyed. As showing the violence of the shocks, 
the church of San Sabastian, which was built soon after the Spanish 


* Sapper, * Neues Jahrbuob,’ ut «up., p. 49. 

t In a letter to Dr. Anderaon. Maoh information has alao been obtained from 
Mr, A. H. Qehrke, of Boaing Broa., London and Guatemala ; Don Carloa Moealy, of 
HeWetia ; Herr John Liaaer, of BeUtlhnleu ; bealdea Sapper’s works ; to all of whom 
my thanks are due. 
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oooapaMoii, and had reakted all the eartluiaa^ siiioe that time, was 
completely ruined. Mr. Aaooli oonaiders that the deaths in Qneiab- 
tenango really exceeded one thonaa&d, though reported at a much 
emaller uuml^r. This earthquake wae very widespread. It was Mt 
bom the dty of Mexico, and oTen San Francisco, as far as SalTador, 
especially along the Paoido slope, the coffee zone at the foot of the 
volcanic range having suffered severely, but it was curiously local. It 
was probably most severe at Quezaltenango and San Pedro and along 
the high lands to Solo]6, but some villages within a few miles of the 
former town escaped almost entirely, and so did Totonioapam, only a 
few miles north of SoloU. It was noticed that brick houses suffered 
more damage than those built of stone, and these again more than those 
with wooden frames ; while the native ranchos, built of poles covered 
with thatch, bound together with bands made of creepers, suffered scarcely 
* at all * Many landslips were traced to the shock. 

After April 18 a series of small earthquakes occurred, and on 
September 23, another severe one. Bockstroh, who visited the damaged 
districts after the occurrence,^ considers the three earthquakes of 
January 18, April 18, and September 28 all tectonic ; while List, who 
observed them all personally at Oo6s, considers the last of quite a 
different obaracter to the others. The smaller ones were probably 
voloanio, and connected with the approaching outbreak of Santa Maria. 
Some were more local in their distribution,' and more severe towards 
the Salvador frontier. They may have been connected with the renewed 
activity of Izalco. 

The tidal wave of February 26, 1902, is reported by Aurelio Arias, 
director of the Meteorological Observatory of San Salvador, f to have 
extended along the coast of Salvador about 120 kilometres, especially at 
Barra del Paz, and to have reached as far north as Aoajutla. At about 
7 p.m. three waves, of which the first was the smalieti, swept on the 
land and caused great damage. Their height is not mentioned, but 
about 100 persons were killed at the village of Santiago, and 86 at Barra 
del Paz. Loud “ retumbos ” (subterranean noises) were heard, and 
thought to prooeed from under the sea. 

The Cerro Quemetdo, also known as the volcano of Quezaltenango, is 
near the town of that name, and as viewed from the Plaza, seems 
actually to overhang it. Though it had a small and perhaps doubtful 
outbreak in 1891, its last eruption of importance was in 1785. and while 
no aocurate records are preserved, it is probable that, at any rate, some 
of the lava-streams which form such a conspicuous feature of the 
mountain were formed in that year. As mentioned above, most of thi 
eruptions of these Guatemalan volcanoes have been of the exploriT# type, 

* Report to the Ooremment, quoted by Sapper, p. 49. 

t El Biglo, San Salvador, 60, No. 8, 184 (June 20, 1002). 
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ind ohttraotemed Ijy the emlsdon of large qtiantitiefi of fragmentary 
ejecta, aah, lapUli, and pumice, while often no lava ia poured out The 
last oonaiderable eruption* of Cerro^ Quemado was an ezoeption, for not 
only were enormoua quantities of lava disoharged, but the form of the 
streams was peculiar. They consolidated on quite deep slopes, and often 
terminated in almost vertical waUs, perhaps 100 feet or more in height. 
The lava appears to have been quite pasty at the time of its discharge, 
and to have quickly consolidated into a crust, which, as the lava under 
it continued to flow, broke up into blocks of varying but generally con- 
siderable size, and these have been pushed and rolled forward till they 
have formed a sort of wall, and have so helped to prevent the further 
progress of the lava. This, of course, is not unusual, but I have 
seldom seen the final slopes so steep, though another similar case 
occurs at Oblima, in Mexico. As oonflrming the theory that the lava 
must have been pasty and almost consolidated at the time of its 
emission, I found in the crater of the mountain several well-marked 
bread-crust bombs, which are considered as characteristic of the Yul- 
canian type of eruption, t.e. where the explosions have taken place 
from among lava more or less oonsolidated. The idea is that the 
mass of lava before its ejection had cooled sufficiently for its surface 
to have consolidated, while the interior still remained pasty or even 
liquid, and that when it was thrown suddenly into the air, and the out- 
side pressure relieved, the vapours, which in different degree always 
exist in the lava, became separated and formed vesioles, and so swelled 
the mass and caused the crust to craok. One of these bread-crust 
bombs is shown in Plate 1., and is indistinguishable from others I 
have seen on Vulcano, after the typical Vulcanian eruption of 1888, 
and also on Colima, where they appeared to be associated with the 
above-mentioned lava-stream. The crater itself presents oonfirma- 
tory appearances. It is a large hollow filled chiefly with blocks and 
slabs of well-consolidated lava with definitely broken edges, showing 
that they were quite solidified before they took their present position. 
It contains a few insignificant fnmaroles, and some sparse pine trees are 
striving hard for a precarious existence. At the foot of the volcano are 
some hot springs at Almolonga, and at Zunil some small geysers. 

The volcano of Santa Maria, as viewed from the slopes of the Cerro 
Quemado, from which it is only a few miles distant on the south, appears 
as a very regular cone (Plate II.). It is oo^ered to the top on this, its 
north, side with vegetation, which appears to have been only partially 
destroyed by the groat eruption of 1902. It was ascended in March, 
1902, only a few months before this eruption, by Mr. Walter S. Ascoli, 
who found a small crater on the summit, consisting of an irregular, 
shallow, rooky depression some 1 20 feet in diameter. At the bottom the 
rooks were split up, leaving narrow clefts between them, from which, 
however, no steam or vapour escaped. The beds forming the mountain 
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dipped outwards in OTery direction in the manner usual in Yoloanio cones. 
The volcanoes mostly spring from a plateau about 5000 feet above sea- 
level^ and Santa Maria is no exception, standing at the edge of the 
high land. The country to the north is all an elevated region, while to 
the south are the foothills, the ** oosta,** which slope gradually down to 
the coastal plain. They are mostly formed of frogmentary volcanic 
materials, and are much out up into steep, narrow ridges separated by 
deep valleys similar to those on the flanks of the West Indian volcanoes. 
These ridges were, before the eruption, the seat of coffee plantations, 
which were then devastated, and have only partially recovered. At 
the foot of the mountain was a comparatively flat piece of ground 
overlooking this system of valleys, which was somewhat less sloping 
than the surrounding parts, and had consequently been selected as a 
camping-ground by the engineers engaged in making a survey for a 
railway from the coast round the mountain to the town of Quez- 
altenango behind it. It was covered with a dense tropical growth like 
the rest of the mountain, from which it showed no special difference. 

It was from this place that the eruption of October 24, 1902, broke 
out Slight earthquakes were felt in the neighbourhood during the day, 
and about 6 p.m. a loud and increasing sound was heard in San Felipe, a 
neighbouring village. This sound appeared to come from the direction 
of the mountain. It was compared by some to the noise of a waterfall, 
by others to a gigantic boiler blowing off. The noise lasted half an 
hour. About this time dark clouds were noticed from Quezaltenango 
and elsewhere in the direction of the mountain. They were at first 
ascribed to a thunderstorm. Towards evening a slight sprinkling 
of sand occurred at Quezaltenango, which soon covered the landscape 
with white. The wind changed from south to east, and ashes began 
to fall at Helvetia, a coffee plantation 6 miles to the south-west. 
About 7 p.m. a glow began to appear, and lightning was noticed in 
the neighbourhood of the present crater, and roaring sounds were 
heard. About B p.m. the air had sufficiently cleared for an enormous 
black cloud to be visible to persons at a distance from the mountain. 
It was seamed with countless curved lines of red and green electric 
discharges ; violent claps of thunder were noticed (but it is not 
mentioned at what distance they were best heard). About 1 a.m., 
October 25, stones began to fall at Sabina, a bathing establishment at 
the foot of the mountain towards the south-easi At 3 a.m. pumice- 
stones fell abundantly in Helvetia. They measured 15-25 centimetres, 
and weighed J to | lb. They were first cold, then hot, and later were 
mixed with stones of heavier material as big as the fist. Lapilli the 
size of peas fell at Quezaltenango, 10 miles north-north-east. The 
eruption increased in violence, and the whole district was enveloped 
in darkness. The maximum intensity was reached about 1 1 a.m. on 
Sunday the 25th, though it remained severe till nightfall. It was not 
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until midday on the 26th that the air began to clear a little and the light 
to return. The eruption continued with varying severity for most of 
the week. Towards the end of the eruption, as is generally the case, out- 
bursts of whitish steam began to preponderate over the dark ash-laden 
clouds. Don Carlos Moesly, of Helvetia, gave me a graphic description 
of how a building at Suiza, in which a large number of people had taken 
refuge, collapsed by the weight of ashes on the roof. With the assist- 
ance of a French machinist ^ and some natives he extricated twenty- 
two alive, but eighteen were left dead. . 

When all was clear again, it was seen that an entirely new crater 
had been formed at the base of the mountain, and that the whole 
surrounding country was devastated and deeply covered with ashes. 
This crater is oval in form, with the long diameter parallel to the coast, 
and as far as roy plane-table observations, which were made from the 
Finca Helvetia at a distance of about 6 miles, can be relied upon, this 
measures from f to ^ of a mile. The shorter diameter is not very much 
less, probably from ^ to § of a mile. The whole side of the mountain 
was blown away, exposing a section of several thousand feet in height, 
in which the dip of the strata mentioned above is very evident. Owing 
to the dip being with the elope, landslides almost constantly take place, 
and are gradually filling up the crater, though the latter is still 
apparently from 1000 to 1500 feet in depth. It has a lake at the bottom 
and two very active fumaroles, or perhaps rather hot springs, from 
which steam and hot water escape with a violence almost worthy of the 
name geyser. These fhmaroles issue from the foot of the cliff, at a 
point where traces of a great radial crack in the mountain are visible. 
Observations on these points are, however, very difficult. Helvetia, my 
base, was fully 6 miles distant, and direct access was out off by many 
impassable ravines. The ascent, as mentioned below, was only possible 
by making a long ditour to the south-east vid Palmar, from which side 
ridges lead more or less in the desired direction. The crater was 
almost constantly full of a cloud of dust which drifted away before the 
wind, and looked very suggestive of commencing eruption, but careful 
examination showed that this was due solely to the falling stones, except 
an occasional puff of steam from the fumaroles, which now and then rose 
above the lip of the crater. When a view of the great cliff was 
occasionally obtained, 1 could see many beds of tuff and agglomerate, 
but could never be certain of any compact lava, The mode of origin 
seems a perfect example of that attributed by Sir Oharles Lyell to the 
Val del Bove on Ftna, and in order of magnitude it is enormously 
greater than that of the eruptions of the Soufri5re and Montague Pel6e 
in the same year. 

• The Pponob machinist wrs the only man who stayed with Mr. Moesly all through 
the eruption, and he is still eraployeil there at increased wages. 
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The emption cloud rose to a great height. It was aeen from the 
sea. The captain of one steamer* measured the height with a sextant, 
and recorded it as 17 to 18 miles. Another put it as much as 80, but this 
may be merely an estimate. The sounds accompanying the eruption 
were loud, and, as has been observed elsewhere, were heard even louder 
at distant places than close to the mountain. Thus at Guatemala city, 
the capital, the detonations were at times so strong that they were 
supposed to proceed from the neighbouring volcanoes. 

There is no evidence of the ooourrenoe of any incandesoent avalanche 
or hot blast like those which occurred in St Vincent and Martinique, 
but there are unconfirmed rumours of explosions having taken place in 
the hot ash, like those which occurred in the islands just mentioned, 
and which were there traced to the action of water on that material. 
The ashes measured later on were 7^ English feet deep at Suiza, and 

to 5 feet at Helvetia, the place to which the works were moved after 
the catastrophe. At Nil, more to the north-east, and nearer the mountain 
in the track of the main discharge of ashes, the depth was 10 to 12 feet. 
Still nearer the mountain the depths were much greater. At San 
Antonio the top of the chimney was all that remained uncovered, from 
which it is concluded that the deposit was about 14 metres in thickness. 
At the Baths of Sabina, near the foot of the mountain, the ashes were 
at least 30 feet thick, while nearer the crater the depth was not less 
than 100 feet, and may have been 200 feet in places. The ashes were 
carried widely over the district to the west and north-west, and even 
into remote parts of Mexico, such as Acapulco and Colima. Mr. 
Gehrke, a partner in a firm of ooffee merchants, who had larg^ interests 
in the crops which were destroyed, and who visited the district soon 
after the eruption and measured the depths of the deposit, estimates 
the total amount in the district as not less than twenty thousand million 
tons, without reckoning that carried away to a distance by the wind. 
Sapper mentions maps showing the distribution in Mexico as having been 
made by more than one observer, but states they only agree in broad 
general features. It will be remembered that ** Krakatoa ” sunsets were 
observed in Europe in the autumn of 1902 and were attributed to 
the West Indian eruption in the previous May. There was always a 
difficulty in understanding this late appearance, and there is now, I 
believe, no reasonable doubt that they were due to Santa Maria. 

The ash deposits immediately after the eruption presented a pretty 
uniform surface, the old valleys, at any rate near the crater, having 
been in great measure, if not entirely, filled up. The surface was at 
first quite soft and incoherent, and difficult to walk on without sinking. 
Torrents of rain fell either at the time of or directly after the eniption, 
a large portion of which sank into and consolidated the new deposits, 
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reduoing the meMiired thiokneee at the same time. A large portion of 
the rain, howeTer, ran off, prodnoing a feather-pattern erosion, shown in 
some of the earlier photographs, like that noticed in St. Vinoent and 
Martiniqiie.* As in those islands also, the torrents of water and mud 
flowed in new oonrses independent of the old ones, which had been filled 
up, and formed new ohannels, in many oases cutting deep into the 
soil and subjacent beds which preTiouidy existed. !I^hu8 a deep and 
narrow ravine, about 80 or 100 feet deep and perhaps 100 or 120 feet 
wide, now exists to the east of, and not many yards from, the Plaza of 
Palmar. It has been out out of the old tuff and agglomerate, and now 
oonveys the water from the river Nima, which formerly ran in quite a 
different direction into the SamaU (see Plate III.). In other oases the 
floods carried away bridges and deepened the old ravines, and the mud 
brought down blocked up the river Ocositc near Ocds, and altered the 
oonflguration of the coast in that neighbourhood. All these changes 
strikingly recall similar ones in St. Vincent. t 

.When the surface of the ash deposits had become more consolidated, 
and before denudation had had time to produce much effect, access to the 
mountain was easy, but as the rain and atmospheric agencies did their 
work, deep gullies were formed, divided by narrow ridges. In the low 
grounds, where change had been less active, the ridges, at the time of 
my visit, were generally flat-topped, where the crust had protected the 
underlying, less-consolidated material. This often weathered into almost 
vertical walls, till another somewhat harder layer was reached, which 
formed a new shelf, the whole making a succession of steps, such as to 
remind one of the tops and keyboards of a succession of pianos placed 
end to end, along the tops of which it was not difficult to walk (see 
Plate IV.). Further up the mountain, where the process was further 
advauoed, intermediate blocks had often been entirely washed away, 
and this necessitated constant ascents and descents, which were 
decidedly fatiguing. Further up again, as in Plate V., the whole 
top crust had generally been removed, and the ridges were often 
reduced to mere knife-edges, which were liable to give way and pre- 
cipitate the traveller into the deep crevasse on either side. This plate, 
which is taken on the south-west of the mountain above Palmar and 
the site of the Baths of Sabina (from which direction the wind was 
blowing at the time of the eruption), exhibits well the comparative 
thinness of the ash on that side of the mountain, as shown by the dead 
tree-fnmks, which still project through the ash. Nearer the crater 
the ash becomes much thicker and the barranoos deepf^r. This plate 
also exhibits the structure of the mountain, with the beds of tuff and 
agglomerate dipping conformably to the slope. This shows that they 


• Andenon and Plett, part i. plate 28 ; Sapper, • Ereignisae; Taf. vii. 
t And Flett, loo. oit. ; Anderson, Geographiodl /ovmol, Marph, 1008. 
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were deposited as ejeota from the old orater on the summit, and not 
from one in the position of the new orater. The thiok beds of ash 
with their deep barrancos extended far beyond the left of the plate. 
All this presents a striking resemblance to the corresponding localities 
on the slopes of the Soufri^re. On some of the ridges in the lower 
gronnd, as, for instance, in the coffee plantations, the resemblance 
is still more striking. Plate VI. is practically indistingnishable from 
a plate to appear in the Sonfri^re Report, Part II., and may be com- 
pared with Part I., Plate 35, which shows a similar place directly 
after the eruption. In each the ridge and elopes had been covered with 
a thin layer of ash. On the ridge this only reoeived the rain which 
actually fell on it. This mostly sank in, and a firm omst was produced 
which offered considerable resistance to further change. On the slopes 
on each side the ash was exposed not only to the rain which fell directly 
on it, but also to the wash from the higher parts, and in many places 
had been carried away, and thus exposed the soil, on which vegetation is 
returning in many cases fh>m the old roots. 

The loss of life is supposed to have been very great, but, un- 
fortunately, no accurate statistics are available, as the victims were 
chiefly Indians who had come down from their villages in the mountains 
into the coffee zone to assist at the harvest Still the opinion of those 
on the spot puts it at possibly two or three thousand. 

The lake of Atitlan is not only one of the most interesting, but also 
one of the most beautiful places in the world, and its interest is much 
increased by the survival of several villages of Indians who retain many 
of their primitive customs, and still wear curious costumes. The lake is, 
roughly speaking, nearly circular, or would be so if it were not for several 
big volcanoes on its south bank, beyond which the plateau slopes rapidly 
down to the coastal plain. Its longest diameter is about 20 miles. On 
the east, north, and west, where there are no volcanoes, the slopes are 
usually very steep, though in a sufficiently advanced state of denudation 
to be a good deal out up by valleys of rivers and brooks which flow into 
the lake. It has generally been supposed that the basin of this is only 
a continuation and union of these valleys, and that after they had been 
excavated, the volcanoes broke out on their beds and formed the lakes by 
blocking the exit for the water. This supposition is certainly plausible. 
The north shore is formed of volcanic tuffs and conglomerates of recent 
geological age, and sufficiently denuded to agree with either this or 
with the hypothesis that the lake itself is a orater, while the dip of 
their beds is so complicated that its evidence is not conclusive either 
way. I noticed, however, that the west shore of the lake extended in 
a well-marked, almost precipitous bank right round to the south of the 
volcanoes of San Pedro and Atitlan, and was perfectly separate from the 
slopes of the former, and to a large extent f^m those of the latter. 1 
visited it, and found it composed of beds of tuff all dipping to the south 
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towards the Pnoifio And Aw»y from the lake* Thus both the naked-eye 
form of the ridge, and the geologioal etmoture, snggeet that it ia thA % 
of an enormona crater, and that the voloanoea of San Pedro, Atitlan, and 
Toliman, giants as they are, are merely aeoondary cones thro¥ni np on 
ita floor. If that is so, this crater lake must certainly be one of the 
largest, if not the largest, in the world. 

1 made the asoent of Atitlan along with the proprietor of the steamer 
on the lake, with whom I was boarding, and a party of his friends. We 
started from San Lucas, at the east end of tho lake, and rode first 
through cultivated fields, then through a woodland track, crossing one 
or two;lavarbeds exposed in the bed of a stream, till at a clearing we left 
the horses, which could be got no further, and we entered on foot the 
virgin forest which clothed the slopes of the mountain. Wo soon had 
to have a path cut, which rendered progress slow, but we pushed on as 
far as possible till nearly nightfall, when we camped under a sailoloth 
brought for the purpose. Plate Til. shows the view from our camp, 
idiioh was naturally the most open spot we could find. The trees are 
covered with mosses and lichens, which in places depend in festoons, 
and with hanging roots which grow down from the branches till they 
reach the ground and take root on their own account. The Mozo has a 
machete in his hand, such as is used for cutting a path. The foliage 
overhead is so dense that the place is quite gloomy, even in broad 
daylight. The night was not particularly cold, but the ground was 
damp and disagreeable. We heard the cries of various animals in the 
night, but they did not come near us. Next morning we were up 
before daylight, and, without any special adventure, reached the top. 
The way for the last few hundred feet was over large, rather loose 
soon®, and the actual top was a sort of plain with a slight depression 
in it, which might be supposed to be the remains of a crater. The 
surface was a mass of small blocks of oompaot lava, with oraoks from 
which vapours escaped here and there. The view was very striking. 
The whole Lake of Atitlan was at our feet, except where hidden by the 
volcanoes of Toliman and San Pedro. The crater ring snrrounding 
the lake could be distinctly traced, while the whole volcanic range 
from Santa Maria or beyond, on the west, to Fuego, Aoatenaugo and 
Agua on the east, was distinctly visible. The ooastal plain lay below 
us, and we got occasional glimpses of the ocean beyond, but soon the 
moisture condensed, as usual before midday, and instead of the Pacific 
we looked down on an ocean of clouds. I have seen this wonderful 
speotaole from many other heights, but never more grandly than on 
this oooasion. On our desoent, as we got to the level of the sea of 
clouds we had an opportunity of watching their formation. The warm 
moist air from the Pacific met the cold dry air from the plateau above 
the rim of the old crater of the lake, and the rolling, seething mass of 
cumulus olouds formed a mass never to be forgotten. 
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The YoloanoeB of Faego, 13,120 feet, and Agna, 12,286 feet, are other 
memhere of the chain more to the east, and are near to the city of 
Antigna Guatemala, once the capital of Spanish America. Fnego has 
been repeatedly in emption in historic times, the last date being 1880, 
but its outbreaks, which are of the explosive type, present no special 
features beyond their violence. It has a large and very deep crater 
open towards the Pacific, and this has such a characteristio aspect that 
it is of great value as a landmark, for even a glimpse of it, through 
a break in the clouds, cannot be mistaken, and gives the navigator 
a sure bearing. Agua presents a well-marked crater breached to a 
certain extent in the direction of a valley leading down to Antigua. 
It has not had an ordinary volcanic eruption during the historic 
period, but in 1541 a great flood of water descended the mountain 
and destroyed a still older capital, Ciudad Vieja, situated at its base. 
It has been supposed that the flood proceeded from the bursting 
of a lake in the crater. This, however, extends to a depth at least 
50 feet below the old breach, and 1 could not see either a raised 
beach, or any other evidence of the crater having held a lake. On the 
whole, therefore, I am inclined to believe that the flood was really the 
result of a cloud-burst on the mountain and not a volcanic phenomenon 
at all. After this catastrophe the city of Antigua was built, and in its 
turn was destroyed by a violent earthquake in 1778, in oonsequeuoe 
of which the present capital was built, and the seat of government was 
removed to it. The ruins of Antigua, including many churches over- 
grown with vegetation, are very picturesque and interesting. 

Guatemala appears to have a great future before it. Up to the present 
time access to it has been almost entirely by steamer on the Pacific 
vid Panama or San Francisco, in either case a most circuitous and expen- 
sive route ; but now two new ways are in process of being opened — one 
through Mexico vid the Tehuantepec railway across the isthmus of that 
name, at either end of which magniflcent new harbours have been con- 
structed at Coatzaooalcos and Salina Oruz; and the other by a new 
railway direct to the capital from Puerto Barrios, also a new port on the 
Atlantic seaboard, to which steamers already run from New Orleans 
direct. 

My cordial thanks are due to Sir Edward Grey, of the Foreign 
Office, and Mr. Carden, the British Minister at Guatemala, for their 
good offices with the Guatemala Government, and to Senor Juan Barrios, 
Foreign Minister of Guatemala, who exerted himself most effectively on 
my behalf with various local authorities. I found these gentlemen 
uniformly courteous and obliging, and to their kind assistance in obtain- 
ing trustworthy guides, porters, and other facilities too numeroul to 
mention, much of the success of my expedition was due. I wish also 
particularly to thank Mr. Walter G. Ascoli, r.R.a.s., of Manchester, 
Guatemala, and Quezaltenango, Mr. Gehrke, f.r.o.b., and Mr. Moesly, 
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of Finoa Helvetia, as well ae other planters too ntnnerons to mentioii, 
for their kind assistance and hospitality. Their local knowledge in 
a country like this was simply invaluable. 


Before the paper, the Chairman, Colonel CuuBou : It is with much regret that 
1 have to announce that our President is unable to be present thi^ evening owing 
to a ''light illness. Our lecturer this evening is already known to you, and about 
four years ago he entertained us with hib experiences, his studies, and his 
wonderful photograph io plates of the volcanic eruptions in Martinique and Mont 
Pelde. I may mention that not only did he greatly distinguish himself by his 
analysis of those eruptions, but that he is also familiar with many parts of 
the world where he has done good work in the same direction, work always 
characterized by a thoroughness which is worthy of admiration. He has taken 
care to possess himself of everything in the shape of mechanical appliances known 
to photography, and consequently what he does is perfectly reliable. He was 
accompanied in his examination of Mont Pel6e and Martinique by Dr. Flett, of 
the Geological Survey. The country from which he now returns with so much 
valuable information is one of the great volcanic centres of the world. I will now 
call upon Dr. Tempest Anderson to read his paper. 

After the paper, Dr. Flett : Listening to Dr. Anderson’s descriptions to-night, 
and seeing on the screen the beautiful series of photographs of Guatemalan scenery 
and volcanoes, I could not help being struck very greatly with the similarity which 
exists between the volcanic phenomena in Guatemala and those with which Dr. 
Anderson and 1 became acquainted in the year 1902, when we had the opportunity 
of visiting together the volcanoes of the West Indies. There is some connection 
between the volcanoes of St. Vincent, Martinique, and those of Guatemala, because 
in May, 1902, when Montagne Fel4e in Martinique and the Soufri^re in St. Vincent 
burst into eruption, there were earthquakes in Guatemala ; and six months later, 
while the volcanic activity was still going on in the West Indies, this great eruption 
took place of which Dr. Anderson has shown photographs to-night. One feature 
of the outbursts in both these districts was that the products were principally 
ashee, sand, and dust, so that the scenery of the Guatemalan volcano is very like 
that of the volcanoes in Martinique, where the whole surface of the ground was 
covered over with thick layers of ashes and sand. 

Equally striking to us, perhaps, who are accustomed to temperate climates is the 
extraordinary rapidity with which these great mosses of ashes are swept away from 
the bare surface of the ground in tropical climates. The photographs, for example, 
shovm us to-night, when compared with the photographs taken in 1902 and 1903 
by Prof. Karl Sapper, show that, vast as was the quantity of material ejected, the 
greater part of it has been swept away from the Idgber ground by the rivers, and 
transported to the sea. In the same way, in the West Indies, the larger part of the 
material which wrought devastation there was very soon removed, and with it 
part of the underlying soil, which had been, of course, left bare and unprotected by 
the destruction of the vegetation. I think you will agree with me that the year 
1902 is one which will be marked with a red letter in the history of volcanic 
activity. In that year we had three volcanic outbursts of great magnitude ; these 
were, the eruptions at Montagne Fel^e, at the Soufri^re in St. Vincent, and at 
Santa Maria in Guatemala. It is a curious fact that the greatest of these three in 
physical magnitude, namely, the Guatemalan eruption, is one which has been least 
known hitherto to English and American geologists, whereas the one which was 
least in point of mere magnitude has, on account of its fatal aotLn on the town of 
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St Pierre and the loss of nearly thirty thousand lives, and the extraordinary nature 
of the volcanic phenomena which it presented, become so famous as to be almost a 
houiehold word to geologists. The serrioe which Dr. Anderson has rendered in 
visiting Guatemala and briDging before us so careful an account of the volcanic 
phenomena in that quarter, is one which I am sure the scientific public in England 
will highly appreciate. 

Mr. Maudslat : I can add very little to what Dr. Anderson has told us. I 
certainly do know these volcanoes very well, having ascended the Volcan de Fuego 
once and Agua three times. 1 quite agree with what Dr. Anderson has said about the 
def»truction of the first city of Guatemala. It must have been a cloudburst, and not 
a volcanic eruption, that destroyed it. We must remember that Guatemala — the 
city of Guatemala, as it was c^led even in those times — was a very, very small 
affair indeed. The wife of the conqueror Pedro de Alvarado lost her life in that 
cloudburst, and no doubt it made a great impression upon the people in the 
country, but 1 have gone carefully through the accounts of it, and it is quite clear 
that it had rained very hard for three or four days, and that it was a wave of mud 
from the slope of the mountain that overwhelmed that small town. The few 
inhabitants took refuge in the chapels, where they were most of them smothered. 
You have seen from some of these photographs the very beautiful outlines of the 
volcanoes in that country, and 1 do not think one really could exaggerate the beauty 
of Agua and Fuego and the lake of Atitlan. The view at sunset or at sunrise from 
the top of Agua or Fuego, with the sun tinting that long line of peaks, is exquisite. 
And the cloud effects are unrivalled. It is extremely interesting to 'me to see these 
photographs of Santa Maria, because the last time I saw it it was a perfect cone, 
and Quezaltenango was then a flourishing city. I can do no more than congratulate 
Dr. Anderson upon the work he has done, and thank him for the photographs he 
has shown us. 

Mr. Aboou remarked that he had been in the country at the time of the 
eruption and of the previous earthquake, but that the details were too numerous to 
go into that evening. A feature of the eruption not mentioned by Dr. Anderson, and 
which might tend to elucidate the mystery of the destruction of Ciudad Vieja, was 
the following : During great activity of the crater, at night-time, about a week 
after the first outburst, the village of Santa Maria, situated on the south-eastern 
flank of the volcano, was awakened by a terrific roar, which continued during 
several hours. On investigation the following morning, it was seen that a 
tremendous torrent of water had swept down the mountain-side from near the 
summit, and had cut a channel about 17 feet deep and 83 'yards wide from the 
road about a quarter of a mile below the village, carrying everything before it. Up 
to the present no satisfactory explanation has been given as to the origin of this 
torrent, for on no part of the mountain-side is there room for any quantity of water 
to have collected. It is surmised that the occurrence was due to the rapid con- 
densation of steam emitted from the crater ; but this seems hardly compatible with 
the immense quantity of water which descended the mountain-side. 

Mr. A. H. Gshbei : The pleasure we have all had to-night in hearing Dr. 
Tempest Anderson, and viewing the magnificent photographs that he has shown us, 
is in my own case greatly enhanced in finding some notice taken at last of one of 
the greatest volcanic eru^ions of modem times, which, m respect of its intensity 
and scope, considerably overshadows those other and much more celebrated 
eruptions which took place in the same year at Martinique and St. Vincent. 
True, the loss of life was, fortunately, not so great as at Martinique, though we 
probably lost more than two thousand in Guatemala, but the exact number will 
never he known. It was a remarkable fact, to us of the British colony, that the 
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Press in England barely noticed the eruption) some only mentioning it as a mmour 
from Waahingto&. The contemporaneous Garman papers were, howerer, better 
informed of an event of sdch magnitude, and, indeed, in Germany yolumes have 
been published by Dr. Karl Sapper, of Tubingen University, who had arrived 
in Guatemala the very night before the eruption broke out. 

In order to give you some idea of the magnitude of the eruption, I must men- 
tion that Oaptain Saunders, the commander of ^the Pacific Mail s.s. Newport^ whioh 
was off the coast of Guatemala at the time, says that he measured the height of the 
column of matter ejectiC, by his instruments, from the bridge of his steamer, and it 
was between 17 and 18 miles high, as near as he could reckon. The stuff was 
ejected in a north-westerly dirfction, and the fall of the so-called ashes extended as 
far as Acapulco, in Mexico, fully 600 miles away. On the other hand, the sound of 
the explosions travelled in exactly a contrary direction, to the south-east, and 
at Punta Arenas, in Oosta Bioa, also 600 miles away, it was so loud that people 
there thought that a warship was firing her guns all day long, round the point.'* 
The deposit of the so-called ash^in reality pumice-stone, granite pieces, and their 
smaller particles forming a kind of sand — was, of course, deeper nearer the crater, 
where it still lies over 200 feet in depth, but it rapidly diminished with distance, 
till, at the frontier with Mexico, about 60 miles away, it only measured 13 or 

11 inches, and from there on it tapered away; gradually for 500 miles, until at 
Acapulco it was a slight layer of white dust. A rough calculation of what fell on 
Guatemalan territory alone— -and it was only on that south-west comer that any stuff 
descended --shows the quantity to weigh well over 20,000 million tons, all ejected in 
those seventy-two terrible hours of complete darkness ; and that is without taking 
into account the vast area in Mexico, thousands of square miles of deposit, inches 
deep. On our estate, ** Helvetia," of which Dr. Anderson has shown you some 
interesting photos, and which has an area of about 5000 acres, the scoria lay from 
7 to 12 feet deep, as it is situated only about 6 miles from the crater, and the total 
quantity we had on our land, we reckon, is not less than 50 million tons. The 
coffee-trees, which I can liken in size and shape to a good-sized lilac bush, say from 

12 to 15 feet high, were just about buried in the ash, only a few twigs, leafless, of 
course, showing themselves above the surface. The houses and machinery had all 
been crushed fiat ; practically all the big forest trees still standing about on the 
estate were charred stumps, killed by lightning during the eruption ; and the scene 
of devastation of what was once one of the finest coffee plantations of Central 
America, or indeed of anywhere in the world, was terrible to see. At the time 
of the outbreak there were nearly a thousand people working on the property, and 
that more were not killed is entirely due to the courage and devotion of the 
manager, Mr. Moesly, who stuck to his post, and imperilled his own life fearlessly 
in order to bring Ms labourers into as safe a place as possible; whioh was not 
very safe, however, as we lost some fifty lives as it is, amongst them that of 
the assistant-manager, Mr. Hartmann, who, with seventeen others, was crushed to 
death by a falling roof. 

Some months afterwards, on revisiting the place with Mr. Moesly, we found 
some signs of promise. For one thing, there was more of the coffee-trees yisible 
above ground. The heavy rains, most remarkable in their intensity, and due to 
the condensation of the immense quantities of steam continually issuing from the 
crater, had beaten down the sand to a more compact mass, and wa^ed away a 
great deal besides, so that to day, after five years, we have only a deposit of from 
^ to 5 feet on the place, whioh we are anxious not to lose, as we find it useful 
in keeping down the growth of weeds, besides other advantages. When we looked 
at the place five years ago, and four months after the eruption, and saw a few leaves 
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apposring, we realized that the treee we thought dead were still aliTe, and we 
determined to do our best to save at least some of the estate. We had a bitter 
struggle, and had to spend an immense sum of money, bat we haee suooeeded in 
bringing the plantation to a state of perfection that it never had before, and the 
orops are, as a rule, much heavier and of better quality than previously. One of 
our greatest troubles was that of sickness, owing to the balance of Nature having 
been upset by the eruption, which, having killed all the birds for some hundreds of 
miles, enabled the flies, mosquitoes, and rats to multiply to such an extent that life 
to man became nearly unbearable. The immediate consequence was an epidemic 
of malaria, which cost more lives than the eruption itself — ^many times more. It 
has 'passed, happily ; the birds having come again, the breeding of these pests 
is checked, and ^e district again enjoys the excellent reputation for health that it 
deserredly bad before. 

I wish to point out that when we commenced work on the plantation after 
the eruption, we did not know very well how to set about it ; oonditiOns were all 
changed, former experience was useless. There was no information available, and 
though there was advice in plenty, it was contradictory and not practical at all. 
We and all the planters on the coast were left to invent our own devices and 
methods, and whilst many may have been successful, others have not. Even 
to-day, now that it is all over, and the individual planters have either sunk or 
swum, it is not clear what was exactly the best way, and what was the real cause 
of failure or success. Now, I think that here there is scope for a proper scientiflc 
investigator, with a taste for seismology, to put on record the eruption itself and its 
after history and efiects, especially with regard to agriculture. He would And 
a field of absorbing interest ; he might confer great benefit on future victims of 
these occurrences in other parts by telling of our experiments and their results 
as oompared with those of other planters on that coast, and be would find a hearty 
welcome at Helvetia, where we should be glad to extend him the usual hospitality 
and good cheer, and tell him as much as we know. 1 give the invitation from 
no selfish motive, as our results are attained, and we are out of the wood, and it is 
inconceivable that we should have another eruption of this nature in this neigh- 
bourhood, seeing that the open vent now acts mildly as a safety-valve. In fact, our 
volcano will now probably rest content with its little fling for a few centuries. The 
common experience of volcanoes, in Central America at least, points to the fact 
that heavy eruptions are never followed by others in that particular district. It is 
generally another volcano that has a turn ; so we consider our situation as par- 
ticularly safe and sound, and pity other poor people who have eruptions still 
to come. 

Colonel Church : Guatemala is not a little country by any means. Its area is 
about 47,000 square miles, and it is the most densely populated of any of the ^ 
Central American states. 1 desire to call attention to the treaty which has been 
made very recently in Washington between the five Central American nations. In 
tills, their representatives have agreed to abandon all theb differenoes, to respect' 
each other’s territorial possessions, and to end revolutions. Should this lead 
to a federacy of those states, it is of extreme importance to the commercial and 
political world, and to the general peace of the American continent. 

In the admirable paper to which we have listened, one item has struck my 
special attention, and that is the enormous distance to which volcanic dust is 
carried. Dr. Anderson said it was 600 or 700 miles. That reminds me that, 
about six years ago, I was visiting a cousin of mine in the United States, on 
Narragansett bay, near the famous watering-place of Newport He has a ooiintry 
seat there, and he told me that soon after the eruption of Mont Pel4e, perhaps about 
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ten deye afterwards, he had a bam painted, and before the paint dried there came 
a fall of volcanic dust, whiohr evidently bad travelled all the way from Mont Pelte, 
about 1200 geographical milea. But, worse than that, a lady, who happened to bo 
calling at the house during the dust shower, had not only her gown but her best 
new hat spoiled. All that remains for me now is to echo your wishes, and convey 
your heartiest thanks^ not only to the lecturer, but to the gentlemen who have 
kindly favoured us by taking part in the discussion. 

Dr. Tbmpbst Akdebbon ; I thank you for the very kind manner in which you 
have received my name. I assure yon it has been a great pleasure to come here 
to-night to speak to you. 


THE STORY OF LONDON MAPS.* 

By LATTBENOB GOMME. 

In order to consider properly the story of London from the maps, we 
must give some attention to London before the maps. London was a 
Celtic stronghold, as its name attests ; it was appropriated as a Roman 
military camp, and grew into the proudest of Roman cities, Lundinium 
Augusta; it was utilized by the greatest of the Anglo-Saxon kings as a 
military defence against the encroaching Danes and men of the North ; 
it was brought under the Norman dominion, and transformed into a city- 
institution of the English state by the great Plantagenet sovereigns. 
But of all these periods we have no maps ; perhaps it would be safe to 
say no maps existed. But the question may well be asked whether any 
remains of these far-off periods cannot be restored to the maps? and 
a further and more significant question is presented to the student of 
London maps, Do not the maps themselves, coming to us in successive 
stages from the sixteenth century, contain remains of the earlier periods 
before the maps, some ancient landmarks, some unobliterated features 
whiob the cartographers recorded hut did not create ? 

This last question is obviously an important element in the story 
of the London maps, for when we oome to examine these precious relics 
of the past, it is borne in upon us that they contain much more ancient 
history than that belonging to Tudor times — topography that has never 
been obliterated. I shall be able to point out to you presently what 
I exactly mean by this. At the moment, I am anxious only to impress 
upon you the importance of knowing something of London before the 
maps in order to understand the London of the maps. 

I will ask your attention, in the first plaoe, to the stratification of 
modem London. It is not often possible to illustrate this, for those 
who have penetrated to underground London have not always been 
those who have understood or cared for the history of London to be 
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obtained from these inaocessiblo regions. A good example, however, 
is afforded by a diagram made by Mr. Alfred Tylor in oonneotion with 
disooveries made by him in 1881 in Warwick Square. In this the 
dihris of the fire of London forms a very regular dark bed about 1 1 feet 
from the surface. The Homan remains were found at a depth of from 
18 to 19 feet in disturbed gravel. This gravel had been temporarily 
removed in order to get at a bed of brick -earth which lay immediately 
beneath. This brick-earth the Homans hAd evidently, by the position 
of the moved gravel, worked out at this spot for brick-making, the 
gravel being thrown back again when the brick-earth was removed, as 
is the practice to this day in modem brickfields. Here, therefore, we 
have the original level of the land at the time of the Homan occupation. 

Another diagrfim, of a section of underground London at Cannon 
Street, shows, beneath the level of the modem street, the roadway 
before the great fire in 1666 ; below this, earth in which Norman and 
Early English pottery has been found ; below this again, a Homan 
tessellated pavement, and the soil beneath it containing Homan remains. 
Moreover, the London County Council possesses, in a drawing made 
by Mr. Fitzmaurice, the chief engineer of the Council, in connection 
with the absurd scare about the proposed sewer which was to have been 
constructed in the London Clay, evidence as to a section underneath St. 
Paurs CathedraL These diagrams show the kind of city London has 
become through the successive periods of its history, and how deep down 
we have to dig before coming upon London before the maps. 

The earliest London is the home of Celtic pile-dwellers, and the 
discovery of this fact is due to General Pitt-Bivers. The Thames was 
undoubtedly the site of lake-dwellings of the familiar type made known 
to us principally from the discoveries in the Swiss lakes, but also from 
discoveries in all parts of the British Isles. Thus, at Kew Prof. Boyd 
Dawkins discovered large oaken piles driven into the gravel which 
anciently formed the bottom of the Thames, with brushwood, principally 
willow, thrust in between them.* At the junction of the Fleet river 
with the Thames, General Pitt-Bivers made the most important discovery 
concerning earliest London. He found a number of piles the decayed 
tops of which appeared above the unexcavated portions of the peat 
dotted here and there over the whole of the space cleared. Commencing 
on the south, a row of piles ran north and south on the west side ; to 
the right of these a curved row, as if forming part of a ring ; higher up 
and running obliquely across the ground was a row of piles having a 
plank about an inch and a half thick and a foot broad placed along the 
south face, as if binding the piles together; to the left of these another 
row of piles ran east and west ; to the north-east again were several 
circular clusters of piles, not in rings, but grouped in clusters, and the 
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piles were from 8 to 16 inoheB apart ; to the left of this another row 
of piles and a plank 2 inches thick ran north and sonth, A section, 
published by General Pitt-Eivers, shows piles roughly out, as if with 
an axe, and pointed square ; with no trace of iron shoeing on any of 
them, nor any appearance of metal fastenings on the planks. No 
remains of any tiles or bricks were found which might have formed 
a Eoxnan superstructure on the piles, and General Pitt -Ei vers therefore 
concluded that the auperstructure, if any, must have been of wood or 
some other perishable material, and that it must have rotted with the 
tops of the piles. One other important detail must be mentioned — 
namely, that two human skulls were found without any other remains 
of the skeletons. 

General Pitt-Eivers and those associated with him concluded, from 
the objects discovered, from the position of the piles, and from the 
evidence as to the growth of the peat, that these piles are the 
remains, not of river embankments by the Korn ana, but of pile- 
dwellings by the Celtic Britons, the skulls representing the practice 
known to have existed among these people of making trophies of 
the heads of their enemies. General Pitt-Rivers goes on to locate 
these pile-dwellings as the stronghold of Cassibelaunus, which Otesar 
approached and described as being situated amidst woods and marshes, 
and extremely strong both by art and nature. Still more recent 
excavations in the Wallbrook near Lcuulon Wall by Mr, F. W. Header 
lead to the conclusion that, generally speaking, the result of his 
work agrees with that of General Pitt-Eivers, and confirms very strongly 
the presence of a great Celtic stronghold at this place, the ordinary 
habitations of which were constructed as pile-dwellings in the Fleet 
river and in the lagoon to the north where Finsbury now is. 

I venture to think that these discoveries effectually dispose of the 
idea of a groat Celtic city of London. They show the London of the 
Celts to have been an ordinary tribal stronghold — ordinary, that is 
to say, in that it contained only the structures incident to tribal life, 
but undoubtedly one of the most important of such strongholds from 
a military point of view. A stronghold of the typo Osasar has described, 
situated on the rising ground of London, probably about where St. Paulas 
Cathedral now stands, with the waters of Loudon all around it, was 
a place well protected from attack, and a place which could not well 
bo left behind by an intruding army. It was the key of southern 
Britain. The contour-map of London will illustrate what the position 
of this stronghold must have been ; and a picture of such a settlement, 
as it can be restored from the extensive remains which have been dis- 
covered all over Europe, will enable us to imagine what the London 
site must have been. A picture of another such settlement, restored 
from the famous Swiss discoveries by Dr. Keller (Keller’s ‘Lake 
Dwellings of Switzerland '), illustrates ihe general oharaoteristioe of 

2 L 2 



492 


THE STOBT OF LONDON MAPS. 


these lake settlements— the dwelling-plaoes erected on pilejn in the 
waters of river or lake, the rising ground at the back converted into 
a place of defence when necessity arose, all of it in miniature when 
the London site is compared with the mighty proportions of the Swiss 
mountain site, but all of it of exactly the same type when we compare 
details, piles with piles, implements with implements, weapons with 
weapons, head trophies with head trophies, and even the indications 
they afford of a communal life. 

For my present purpose we may leave Celtic London at this. The 
Homans recognized the military importance of London, for they estab- 
lished, very early in their occupation^ of Britain, a camp on the site of 
the British oppidum. This camp was rushed by Boudioca, and Homan 
Lundinium arose from the ashes as the greatest city of Roman Britain — 
Lundinium Augusta. 

We have no maps of Homan London, though people have been drawing 
maps ever since they have attempted to discuss the site and conditions 
of Roman London. But all these maps are wrong. They have por- 
trayed a walled city and nothing but a walled city. Homan Lundinium, 
however, was not only a walled city, but a city with rights and possessions 
outside its walls — its sacred pomerium and its territorium, just as 
every Homan city possessed, modelled on the great mother-city of Home 
itself. Fortunately, we can still draw an outline map of Homan 
Lundinium from its later remains, and I will proceed to show the 
results so far as my own researches allow of this to be done. 

First of all, the wall. The Homan wall occupied exactly the same 
site as the wall of mediieval London, a site which is well shown in our 
Tudor and Stuart maps. Before dealing with this feature, however, 
I desire to call attention to the actual remains of the wall. These are 
found below the level of the medisval wall, and therefore only become 
known to us as excavation, and with excavation, alas ! destruction 
proceeds. 

The best example was revealed at Tower Hill. As an illustration 
of the general method of construction adopted by the engineers 
and architects who planned and erected the city wall, we have no 
better than that which was revealed on Tower Hill, and which has 
been so fitly and ably described by Mr. Roach Smith in his * Illus- 
trations of Homan London ' (p. 15). Indeed, it was mainly due to his 
earnest endeavours at the time that this particular portion was not 
condemned to destruction. By Mr. Smith’s exertions, it was saved from 
wholesale demolition and built into modem buildings. To a great 
extent, therefore, it is hidden by them, but it can be sought for now 
by any interested inquirer. This particular section had preserved its 
external facing. Another example was revealed in a very perfect 
condition in a section, over 70 feet in length, removed in order 
to meet the necessities of the Inner-Oircle railway on Tower Hill, and 
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1 will quote tbe aooount of Mr. Boaob Bmitb of tbe examination be was 
enabled to make of this pieoe. 

** The wall,** he says, ** was laid open quite to its fouudation. A trench had 
been dug between 2 and 3 feet deep. This trench was filled in, or * puddled in,* as 
it is termed, with a bed of clay and fiints ; upon this were laid boulders and concrete 
to about a foot thick. Upon the foundation was placed a set-off row of large square 
stones, regularly and neatly cut ; then a bonding course of three rows of red tiles, 
above which are six layers of stones separated by a bonding course of tiles as before, 
from a third division of five layers of stones ; tbe bonding course of tiles above 
these is composed of two rows of tiles, and in like manner the facing was carried 
to the top. The tiles of the third row were red and yellow, and they extended 
through the entire width of the wall, which was about 10 feet, the height having 
been apparently nearly 30 feet. The core of the wall is composed of rubble 
cemented together with concrete in which lime predominates, as is usual with 
Roman mortar. Pounded tile is also used in the mortar which cements the facing.** 

Tbe keep of tbe Tower, it is said, was erected on the site of the 
seoond of tbe Roman bulwarks, and in an original drawing made by 
Mr. J. E. Price, may be noticed the situation of tbe Horse Armoury, 
the Wardrobe Tower, the site of Depository for Books and Papers, 
tbe Military Store-ofiSce, recently demolished, St. John’s Chapel, apse 
of White Tower, and, adjacent to the south-east angle, a fragment 
of tbe Roman wall. In tbe section of the wall which has been 
exposed we note all the charaoteriHtic features of Roman masonry of a 
comparatively late period. It may be de8cril>ed as an ashlar facing of 
stone and tiling, enclosing a mass of concrete rabble. The carefully 
squared blocks of ragstone are well defined, as are the three courses of 
red bonding tiles, which may be seen in line throughout the wall, 
together with the ornamental plinth of ironstone blocks, forming a 
plain projecting face at the base of the wall, and at a short distance 
only &om the ground. These blocks measure from 12 inches to 2 or 
3 feet in length, and in their position accord with a similar method of 
construction still to be seen in the city wall at Carlisle and elsewhere. 

Other fragments are a pieoe in tbe thoroughfare of London Wall, 
upon which a commemorative inscription has been placed ; the com- 
paratively modern bastion at Cripplegate ; and a section uncovered in 
the Old Bailey, but now effectually blocked in. 

There is also an exceedingly interesting fragment, inasmuch as the 
facing-stones are so well preserved and cared for, beneath the business 
premises of Messrs. Tylor in Warwick Lane. Further indications of the 
wall were discovered by Mr. Roach Smith at a depth of 14 or 16 feet in 
Thames Street. He traced it from Lambeth Hill to Queenhithe.* In 
thickness it measured from 8 to 10 feet, and its height, from the bottom 
of the sewer then in course of formation, was about 8 feet. It was 
constructed on oaken piles, over which was laid a stratum of chalk and 
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stones, and upon this a oourso of hewn sandstones, each measuring from 
3 to 4 feet by 2 and 2^ feet, cemented with the well-known compound 
of quicklime, sand, and pounded tile. Upon this solid substructure was 
laid the body of the wall formed of ragstone, flint, and lime, bonded at 
intervals with courses of plain and ourved-edged tiles ; the construe^ 
tion, in fact, harmonizing, as do the measurements, with that observed 
along other portions of the line. 

At Ludgate Hill was uncovered a magnificent section of the wall, 
which Mr. Philip Norman has figured and described. 

Mr, J. E. Price has elaborately described the discovery of a bastion 
at Camomile Street. These bastions were the last to disappear. We 
have record, too, of square towers of Eoman construction, one of which 
at the end of Gravel Lane was sketched by Gough in 1763, but which 
is now destroyed. Such towers are indicated on the later maps, as in 
the Halph Agas map and in Newoourt’s map of 1668, where two towers 
or bastions are marked between Newgate and Aldersgate. 

It is a strange thing that the walls of London founded on the Roman 
wall should still affect, not only modern maps, but modern contracts, for 
whenever excavations have to be made near their site extra provision 
is inserted by the contractors for their destruction. And yet there is 
no direct record of the complete dostruction of the wall. It appears in 
perfect order in Jefier^^’s Plan of London, 1735, and had disappeared 
from the maps when Koeque published his map in 1746. Active 
destruction went on about this period. Acts of Parliament were 
passed for improving the city, and there is an ominous list of “ openings 
to be made in the City of London pursuant to an Act of Parliament 
passed this last session,” printed in the Qentkmcm's Magazine for 1760, 
and nearly all relating to the wall. This Act was that of 33 Geo, II. 
cap. 30, and I will quote its title and preamble ; — 

** An Act for widening certain streets, lanes, and pasBages within the City of 
London, and liberties thereof, and for opening certain new streets and ways within 
the same, and for other purposes therein mentioned. 

“ Preamble , — Whereas several streets, lanes, and passages within the City of 
London, and the liberties thereof, are too narrow and incommodious for the passing 
and repassing, as well of foot passengers as of coaches, carts, and other carriages, 
to the prejudice and inconvenience of the owners and inhabitants of houses in and 
near the same, and to the great hindrance of business, trade, and commerce, and 
whereas the said defects might be remedied, and several new streets and ways be 
made within the said city and liberties, to the great ease, safety, and convenience 
of passengers, and advantage of the publick in general, in case the mayor, aldermen, 
and coromons of the said city, in common council assembled, were enabled to widen 
and enlarge the said narrow streets, lanes, and passages, and to open and lay out 
such new streets and ways, and for those purposes to purchase the several houses, 
buildings, and grounds which may be necessary to that end ; wherefore,” etc. 

Within these walls have been found Roman remains of almost 
every description. This is not the place to describe them, but I have 
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pnoeed^d far with a map of London, marki'Bg the iipata wbatt Am$ 
remama have been found, and when complete this map will not be 
among the least important of London mape. An idea of the important 
reaulta whioh maj be expected from snob a map may be gather^ ftom 
the examples, reproduced in C. Eoaoh Smith’s * Illustrations of Boman 
London,* of a few Boman pavements whioh have from time to time 
been discovered in London, in Threadneedle Street, in Lothbury, and 
in Leaden hall Street, all of them beautiful specimens. 

These Boman walls are also modem boundaries, for all the city 
wards are stopped at the wall, and the modem map of the ward 
boundaries thus reproduces a condition of things which is due to 
Boman times or to Boman structural remains being left undestroyed. 
We can see this by shortly following the line of the ward boundaries 
where they touch upon the wall. 

Commencing at its eastern end, we have to eliminate the Tower of 
London, and start from a point at the Thames shore in a straight line 
opposite the eastern end of Trinity Mews, above Postern Bow. The 
liWty of the precinct of the Tower is bounded on part of its 
eastern side by the line of the Boman wall skirting Trinity Mews. 
From thence the wall follows the eastern boundary of the Tower ward 
and then follows the boundary of Aldgate ward, at the baok of the 
Minories and across John Street, Qeorge Street, and Aldgate, where an 
intereeting deflection in the boundary of the ward denotes the site of 
the gate. The wall next bends westward with the boundary of Ald- 
gate ward, proceeding at the south of Houndeditoh along the north side 
of Duke Street, and then north of Bevis Marks and Camomile Street. 
The wall then prooeeds with the boundary of Bishopsgate ward across 
Bishopsgate Street, where the gate stood, then north of Wormwood 
Street. Thence it prooeeds with the boundary of Broad Street ward 
along Iho centre of the street called London Wall. At this point a 
onriouB thing happens. Coleman Street ward crosses the line of the 
wall, and takes in the whole of a square area enolosing Finsbury Oirous 
beyond the wall, but when the boundary of Cripplegate ward begins it 
again follows the line of the Roman wall. Ciipplegate ward has a 
curious long narrow strip of territory, whioh takes in the site of the 
wall and nothing further. At the point where stood Cripplegate the 
ward of Farringdon begins, and its boundary follows exactly the line of 
the wall, turning oif at right angles towards the south, and showing no 
less than three bastions along its course from Cripplegate Church to 
Falcon Square. Here is Castle Street, a very signifioant name in this 
oonnection. Below Falcon Square, just opposite Oat Lane, the wall 
turns again in the direction of east to west, and follows the boundary 
of Aldersgate Ward and of Farringdon ward to a point in OhrlaPs 
Hospital grounds (now unfortunately built over), where it again turns 
bhaT])ly southwards towards the river. The northern boundary of 
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Farrmgdott ward appeari to extend slightly beyond the line of the 
well, bnt the ditch or moat outside the wall was, until the year 1908 
commemorated in the school grounds of Christ's Hospital by a drain 
course known as the ** town-ditch." The wall proceeds along the ward 
boundary at the baok of the Old Bailey and crosses Ludgate at the 
point where the old gate stood. From this gate to the Thames the 
ward boundary is not followed, the wall crossing the space now 
occupied by the Tines printing office, and turning south to Thames 
Street. 

The modern maps still reveal traces of Boman London in the 
arrangement of the city streets. Some of the cross streets running at 
jight angles to those running from east to west are probably on Boman 
foundations.* Formerly the north and north-eastern traffic went either 
by Gracechurob Street to Tottenham by the old Boman road, or, start- 
ing from east to west, it left the city by Aldersgate, and thenoe by 
St. John Street to the north. There was no break in the city wall 
between Aldersgate and Newgate, and the large block of ground 
without carriage-way about Grey Friars is a consequence of the Boman 
wall affording no passage. These are relics of the ground plan of 
Boman London whioh justify the archaeologist in stating that ** it is 
remarkable how the Boman wall (only passed by a few gates) and 
the street plans laid down by the Boman road surveyor turn even 
modern city traffic in the old directions,"! perhaps these words 
fitly complete my account of the internal portions of the city.} 

So much for Boman London within the walls. As 1 have already 
explained, Boman London did not stop here. It extended beyond in two 
different and important particulars, and we will now turn to this im- 
portant feature. 

First of all, there was the pomerium, a sacred belt of land all round 
the city, preserved in its natural state, never built upon, and occupying 
an important position in the constitutional and legal rites of the Boman 
city. Now there are so-called liberties without the city wall, liberties 
whioh have been divided into wards, and whioh are known as London 
without the walls — London without distinguished from London within 
the walls. The origin of this extra-mural part of the city proper is lost 
in antiquity, but oonsiderod from the point of view of history, there is 
little diffioully in taking it to represent what remains of the ancient 
pomerium of the Boman city. On the modem map of London city, 
therefore, we have not only the line of the Boman wall, but the outline, 
at all events, of the sacred pomerium. 


• See ArchMologia, vol. 88, pp. 102 -103, for interesting details on this point, 
t Mr. Alfred Tylor in Archmdogiat vol. 48 , pp. 226-227. 

X The Roman remains of London baTe been topographically catalogued by Mr. J. 
E. Price in Arehmylogieal iieuieic, vol. 1 pp. 274-281, 855-361. 
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We now proceed to other eigne of the ocmneotion be t urem the dt^ 
end the onteide territozj. At Bomop end beoenee et Bowe^ tiimfm 
et every other colony or mnuioipality in the Bomen empife fiMmded 
upon the model of the mother city, the militery jnriediotioii of the 
conenl could not be aeserted without eppeel; beyond Borne it could 
be BO asserted, end the limit between the two epberee, the tmjper^ 
dom$ and the impenum miKtim, was originally not the city walls, but the 
pomerium beyond the walls, and then, later still, the first milestone 
beyond the city — neque provoccUionem eue longim ab urbe mille pastemBh* * * § 
This consular jurisdiction included the pronouncement of the death 
sentence, and it is therefore perfectly reasonable to suppose that the 
mile-end’* from the city assumed an important place in local 
history. 

Now let me turn to the Mile End of London. Mile End Bar was 
exactly one mile from Aldgate, the eastern gate of the city command- 
ing the Boman road to Colchester and the eastern parts of Britain. It 
was the place where the citizens assembled in arms.f and it was a place 
of execution. I A field at Mile End, known as ^'Hangman’s Acre,” is 
marked on Gascoyne’s map of London. Here, then, are all the 
essential features of the Boman mile-end jurisdiction of the consuls 
reproduced in the London mile-end, and the twofold association of 
military and criminal matters cannot be an accidental parallel. 

Always outside a Boman city there was an amphitheatre, where 
sports and fights were exhibited, where the people in fact held their 
public shows. The remains of the amphitheatres at Dorchester and 
Silohester can be seen in remarkable preservation. The position of the 
London amphitheatre has never been placed, but I have an interesting 
suggestion to make. On the Southwark side of London, where the 
Homan residential town had extended, is a place still called the Bear 
Garden. It is now an octagonal space built round with houses. But 
this octagonal space is derived from a previous octagonal building, 
which stood there in Tudor times, and was one of the theatres of that 
age. Thus this site is connected with shows for a period of time which 
takes us back to the Southwark of green fields. Then its name Bear 
Garden shows it to have been Iho place for the Bj)ort of bear-baiting, 
and this carries us back centuries. Beyond that there is no record 
until we come to a very singular and interesting relic, discovered on 
this site a few years ago, namely, some gladiator’s tridents. § These 
tridents were used by one class of the Homan gladiators in the 

• Livy, iii. 20. See Qroenidge (‘ Homan Public Life,’ p. 79) for a full description 
of this interesting point in Roman city life. 

t ‘Libor de Antiq. Leg.,’ p. 7. A vivid description of this in 1881 is printed in 
Riley’s ‘ Memorials of London,’ p. 449. 

t Niofdas, ‘Chronicle of London’ (fifteenth century), p. 78. 

§ Drii. Arch. Auoc., yol. 27, pp. 805-312. 
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Amphitheatre, where they fought for the amugement of the people. 1 
oannQtfhelp looking at the ooutinuity of nee expressed in these facts, and 
in the modem octagonal group of houses known as the Bear Garden, I 
think we have the last remnants of the amphitheatre of Boman London.* 
The site is best seen on Rooque’s map of 1750, and on the ordnance 
sheet of to-day. 

Of more oonsequenoe to us is the map of London, with its territoriiim. 
This was its special property, and it extended as far as the limits of the 
territorium of the nearest Roman city, or as near thereto as the natural 
boundaries of forest swamps or other features allowed. It is impossible, 
of course, to trace in detail the boundaries of the territorium' now, but 
there may be points on the line which for one reason or another have 
become distinguished, and it will bo sufficient if we can trace out any v 
such points. If the territorium of London extended as far south as to 
meet the territorium of the nearest Roman town, namely, Durobrivis 
(Rochester), the actual point of contact may be discovered by a fact 
bne^ught out by the Saxon conquest. The Jutes landed in A.D. 449 or 
460, and met the British force at the passage of the Cray, a comparatively 
small stream, even at that date. Their victory was complete, for the 
Britons, as the ‘ Saxon Chronicle * tells us, “ forsook Kent-land and fled 
with much fear to London.” Now the question may be asked, what 
was London to them ? If we note that the river Cray was the southern 
boundary of the Londoners’ right of chase in the Middle Ages, and if 
we bear in mind that the charter of Henry I. alludes to these rights as 
based upon ancient custom, it seems reasonable to suggest that the Cray 
represented the boundary point of the territorium of Roman London. 
The men who fought at this boundary, and who on defeat fled to London, 
were then defending the territorium of London at its furthest point, and 
were therefore the armed force of the Roman city. I am tempted to add 
that the “ white horse stone ” at Crayford, and its traditional connection 
with Horsa, is in reality one of the many “ hoar stones,” the Saxon 
name for important boundary stones, and to be found in all parts of 
Roman Britain, but, it is significant to add, not outside the Roman 
sphere of influence. 

This oonolusion as to the southern boundary enables us to go a step 
further in the question of the territorium boundaries, and we turn to the 
eastern side. There is evidence of a decided oharaoter that the boun- 
dary between modem Middlesex and modem Essex was also a Roman 
boundary, for Old Ford was an outpost which marked a point of 
importance, and nothing so important could have arisen as the structure 


• An important parallel to tbie evidence is provided by Cirence^r, where the 
remains and site of the Roman ampliitheatre were well known, were used in later ti^s, 
and were then known as “ the bull ring” (‘Histery of Cirencester, 1800, p. 69). Tlie 
comparison of the facts of Cirencester with the theory as to London is an important aid. 
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which divided the territorium of Lnndiniom from its neighbour. Of 
Bomao remains at Old Ford there is ample evidenoe — ^biiriali» odinaraDd 
nma being the chief objects, and it is jnst possible that the attempt in 
medinyal days to make Old Ford a sort of trading boundary for London 
may rest upon some reminisoenoe of more ancient oonditions. 

We will next tnm to the west. Staines marks the boundary of the 
city’s ancient rights in Middlesex and on the Thames.* * * § Now, Staines 
had a special oonneotion with London, for a charter of King Bad ward 
grants to Westminster Abbey the **ootUf** of Staines with the land 
called ** St&eningehaga ” within London.t Prof. Maitland makes the 
acute suggestion that in the names of Staining Lane and the parish of 
St. Mary Staining we have the means of identifying the locality of 
Staininghaw.} 

Let us finally turn to the northern side of the territorium. The 
nearest Boman city to London on the north is Yerulam, and it happens 
that there is an important topographical feature, the history of which 
illustrates the point we are discussing. This feature is the so-called 
barrow on Hampstead Heath. It has been the subject of several 
traditions and much speculation. But one point stands out most 
clearly, namely, that this barrow was connected with both London and 
St. Albans. This is contained in a legend recorded by Howitt as 
follows : — 

** In very early timee the inhabitanU of St. Albans, who aspired to make the 
town the capital of this part of England, 6nding London growing a vigorous rival, 
set out to attack and destroy it ; but the Londoners turning out met and defeated 
their enemies of 8t. Albans on this spot, and this mound contains the dust of tho 
slain.’’ $ 


The barrow, however, disproves this, for its exoavation in 1894, hy 
the Ix)ndon County Council, under the scientific superintendence of 
Mr. C. H. Read, revealed no evidence whatever of any burial or 
cremation use. It did, however, reveal something far more im- 
portant. Thus the excavations showed— (1) blaok masses as the 
centre was approached, indicating the presence of oharooal at varying 
depths from 8 to 5 feet from the upper surface; (2) as nearly as 
possible in the true centre of the mound an irregular hole or pocket, 
the top of whioh was 6 feet 6 inches from the upper surface, and 
extending downwards for about 18 inches; (3) charcoal, apparently 
vegetable from the tiny fragments of oarbonized wood remaining in it, 


* Bee Eng. Hiii. Bev.^ vol. 17, p. 485. 

t Komblo, * Ood. Dip.,’ toI. 4, p. 211. 

X ‘Domeeday and Beyond,’ p. 181 ; of. Ooote, *BomBnB of Britain,’ p. 378. There 
is also tile parish of All Hallows Staining. 

§ Howitt, * Northern Heights of London,’ pp. 829-800 
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in the hole or pocket.* There was absoIntelY no trace of any burial, or 
any of the aaaooiations of a burial. Now, noting one further point 



* Minutei of London County Oounoil, November 27, 1894, and Report of Mr. C. H. 
^^«nd to the Oonneil. 
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of Mr. Bead’s excellent full report, that the hole or pocket was made on 
the ground leyel, and that oonsequentlj the barrow was heaped up over 
it, this barrow exactly corresponds to the Boman botontinus, a mound 
erected by the agrimensorial surveyors for boundary purposes. 

Thus east, west, south, and north there are signs of a boundary 
mark connected with the city, and it is at these points that we can 
trace the limits of the teiritorium of Roman London. This great 
stretch of territory was essential to the city for many purposes. It 
was traversed by roadways, for five of the great roads of Roman Britain 
made their way to London. It was cultivated by the Roman servi, the 
native population, no doubt, who thus had to administer to the necessities 
of their overlords. It was dotted here and there with villas of 
favoured Homan lords ; at Greenwich, in the Strand, at Westminster, 
at King’s Cross, at Kingsbury, and in one or two other places, remains 
have been found. Southwark, of course, was a suburb continuous from 
the foot of the bridge. All this indicates the nature of the occupation 
of the London territorium. There were no towns, no villages, no home- 
, steads ; it was all territory belonging to and used by the great city. 

The territorium of Roman London was broken up. The church had 
the first bite. It is clear, by a comparison with the recorded events in 
the case of other Roman cities in Britain, that the church obtained from 
Anglo-Saxon monarohs extensive grants of Boman city lands. Carlisle 
and Winchester are the best examples of this process. The records of 
the transaction at London are not preserved, but again by using the 
maps we may trace out the story. The manors belonging or once 
belonging to St. Paul’s cathedral stretch all round the city, but their 
boundaries stop at the city boundary. This fact is most significant. 
Their limits within the Roman territorium of Lundinium are thus 
demonstrated, and this, coupled with certain historical facts, show how 
the Roman territorium of London passed into the Churoh lands of later 
times. 

I submit to you that this accumulation of Roman indications is of 
constructive importance. One item only would not answer objections ; 
two items would not answer them ; but all that I am able to bring together, 
fragmentary as they are, independent as they are of each other, dis- 
covered as they have been by various means and from various sources, 
stamps them as authoritative remains of the Roman city. They are 
parts of the modern map of London. They owe their place on the map 
to Roman authority and Roman dominion. Such preoious landmarks 
come to us sanctified by nearly two thousand years of human life which 
has been spent upon and around them, and the maps thus do us good 
service in showing how they have been preserved. 

With this great Roman city stretching its domain over so vast an 
extent of territory and finding its way into modem life, we may 
compare the London of Anglo-Saxon times. If Boman London subtraoti 
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from the modem map the city centre and certain special spots which 
belong to Homan times,* it does not show us any other remains within 
its sphere of influence, and in this respect it affords a remarkable 
contrast to Anglo-Saxon London. 

Anglo-Saxon London began, not within the walls of Lundinium, but 
without ; not even at its gates spreading outwards, • but from outside, 
gradually approaching nearer and nearer. The new-comers settled all 
round, and we may trace out on the maps the records of the settlement. 

I have marked the sites of all the villages mentioned in Domesday 
within the present county of London, and one cannot but be struck 
with the signifleant position they occupy on the map. 

First of all, we may note the ancient settlements afterwards to grow 
into modem parishes, long, narrow territories stretching from the river 
to the hills. These settlements were arranged in English fashion, not 
Homan fashion. We see this by the maps. If we compare the manorial 
settlement round London with that of the more rural parts of the 
country — Wiltshire, for instance, would be an excellent example to 
refer to, and Dr. Slater’s paper, read before this Society, will at once 
appeal to the members — we find them of exactly the same type. There 
is the homestead in the lowlands, near by are the meadow land and 
arable land, and stretching up towards the highlands are the open 
pastures and the forest. Examining some of these settlements a little 
more closely, let us take the maps of moderzi Kensington, Fulham, 
Paddington, St. Pancras, Islington, the great manor of Stepney north 
of the Thames, and Lambeth and Camberwell south of the Thames. 
Each of these shows the same charaoteristio mode of settlement : they 
begin down by the river, and stretch away from it northwards towards 
the heights ; and again on the south of the Thames, they begin at the 
Thames, and stretch southwards towards the Surrey hills. We are con- 
scious, however, of two disturbing facts : on the north there is the great 
territory South of the Roman road (now Oxford Street), known to us 
as Westminster, intervening between these ancient manors and the 
river, and there is a low narrow stretch between Westminster and the 
city, reaching from the Thames far up towards the north. No doubt 
the formation of Westminster and of Aldwych, from whatever cause or 
causes, intervened in the mode of settlement of the Anglo-Saxon manors, 
and similarly on the south there appears to be the ancient influences of 
Southwark interposing between the river and the normal manorial 
settlement. I believe these influences to be of later date than the 
foundation of the Anglo-Saxon manor, and I believe them to be of 
Danish origin in both oases. 

Without attempting proof of this statement, I will detail one 
interesting feature in the proof that may be forthcoming as we learn 
to know better the signifloance of the teaching to he gained from 
London maps. At Kingston we have the sacred stone where Anglo- 
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Baxon kings in tribal fashion were eleoted to their kingship. At 
Thomey, now Westminster, we have another example ; and the stone 
in the Abbey brought from Scotland is the later substitute for the 
earlier example of the King’s Bench, from which the well-known court 
of law is named. But in the district of Aldwych, too, we have a record 
of the Danish settlement of the utmost importance. Just outside the 
walls of London, and between them and the ancient bounds of West- 
minster, was an unallotted district stretching from the river Thames 
up to the higher lands by the Lea. This territory is shown as uncovered 
by buildings on Agas’s map. It did not belong either to Westminster 
or the city. It possessed a pound and stocks; its lands were both 
arable and pasture, and at its southern end, just opposite where Somerset 
House now stands, and perhaps on the very site of the pump and well 
in front of the church of St. Clement Danes, was a great monolith, the 
centre of many legal ceremonies, and at which the justices sat in the 
open air to deliver judgment down to the reign of Edward I. All this 
shows a strong constitutional organization. It was known by the name 
of Aldwych, and is apparently unknown to history. Its separate 
topography appears on the Elizabethan maps, and so late as the days 
of the Stuarts some Testiges of it remained in Oldwiok Close, an open 
space which lay to the south of Lincoln’s Inn Fields. 

This village in the tenth ceniury was largely colonized by the 
Danes, after whom the neighbouring church of St. Clement was named. 
The high-road of the village, which connected it with the hospital of St. 
Giles, was known as the Via de Aldewych, and is represented by the 
modem Drury Lane, with the exception of the south-eastern extremity, 
which led to the Holy Well of St. Clement, and the name of which 
survived in Wych Street, now restored to Aldwych (Notes and Queries, 
9th ser. vol. 2, p. 81 ). The topography of the district can be partly made 
out from later historical documents. We find Henry I.’s Saxon wife mak- 
ing choice of Aldewych for her leper settlement. Where Charing Cross 
Road runs stood the old Blemundsbuiy manorhouse. Upon the ground 
east of it Matilda raised her hospital, dedicated to St. Giles. Next came 
the old church of Aldewych, with its lyohgate, and close beside the 
Olooke Hose, whence the Curfew tolled. It was probably here that 
criminals, on their way to the gallows, paused for a minute to receive 
the bowl, or cup of charity, and then passed on down Elde Street, turn- 
ing to the left through Le Lane into the fatal Elm Close with its two 
tall trees. Opposite the church stood the village pound, and the stocks 
a little farther eastward at the junction of Drury lane (Via de Alde- 
wyoh) with Watling Road (Oxford Street), where Hugh Le Faber 
worked his smithy, and jtut facing Drury Lane rose the village cross and 
the well (Foniem communem). In Plantagenet times (1200) we can trace 
five oo^tagei^ear the smithy, and on the opposite side of Drury lane, 
facing Holboum, stood the Ohristemasse Mansion. This mansion 
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became an inn in the time of Biohard IL, and adopted his badge, the 
White Hart, as its sign, and was so known until its destruction in 1807, 
when it had become the White Hart Yard. The hospital, indeed, had 
been dissolved in 1639, but just previously King Henry VIII. had 
acquired the property of St. Giles Hospital in exchange for land in 
Leicestershire, and it only boasted of three messuages then. In the 
indenture then drawn up we find specified : (a) 25 acres of pasture 
lying in the village of St. Giles ; (6) one messuage called the White Hart 
and 1 8 acres of pasture ; (c) one messuage called the Rose and one pasture. 
This represents the Aldewych lands formerly divided into (a^ Aldewyoh 
West, (h) Aldewyoh East, (c) the Campum de Aldewych. 

(а) Aldewyoh West was that region bounded west by the Via de 
Aldewych (Drury Lane), east by Hewland (Belton Street, Short's 
Glardens, etc.), St. Giles Street (Broad Street) on the north, and Long 
Acre on the south. 

(б) Aldewyoh East, or the White Hart and Bose messuages with 
pasture land, was bounded north by Holhorn, south by Great Queen 
Street, west by Drury Lane, and east by LUtle Queen Street. Spenser's 
ditch, afterwards the common sewer, divided it into two. 

(c) The Campus de Aldewyoh, afterwards known as Oldwiok Close, 
was bounded east by Lincoln's Inn Fields, west by Drury Lane, north 
by a footpath, now Great Queen Street. Southward it stretched over 
16 acres to Wyoh Street, half in the parish of St. Giles and half in that 
of St. Clement Danes. A footpath, afterwards Princes Street (now 
Kemble Street) divided the parishes. 

With the exception of a few Drury Lane mansions, Aldewyoh 
retained its pastoral character throughout the reign of Queen Elizabeth. 
For we read that — 

There were certain parcels of land by estimation 50 acres holden of her 
Majesty by lease, sometime of the poBseesion of Burton St. Lazarus of Jerusalem, 
which in times past had been Lammas and errable (sic) which was then divided, 
hedged and ditched, for meadow and pasture, and ought to be common at Lammas 
from St. Giles to Hyde Park and towards Knightsbridge and Chelsea.** 

Leaving all the details for close oonsideration, we have here the 
remains of a Danish settlement in London, outside the city, and 
oontaining all the features of Danish life in its earliest stages, when 
judges sat in open-air courts, and tribal kings were elected at great 
stones held sacred for the purpose. 

Tothill Fields in Westminster is another centre of the same historical 
origin, and it is curious that there was a Tothill street just off Gray's 
Inn Bead, near the Holbom end. Now, Tothill is undoubtedly a name 
of Teutonic origin, and the doings at Tothill Fields take us back to the 
holmgangs of the Danish tribes, where disputes were settled by the 
duel and judicial combat, instead of by law. The last example occurred 
BO recently as the ** spacious days of Queen Elizabeth." 

No. V.— ILlt, 1908.] 2 m 
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There is, however, something more than the mere oatline and fnig« 
ments of such settlements. There are the traces of the internal q^stem 
of economy. The village community system has been well examined in 
this country by Mr. Seebohm, Mr. Slater, Sir Henry Maine, myself, and 
some others, and one definite fact about it is the peculiar arrangement 
of the arable lands. No one owner possessed wide stretches of land, but 
each owner— each villager, I should say — held his acre strip side by side 
in definite rotation with other villagers, so that one holding of sixteen 
acre stri]>s— the normal holding— was situated in sixteen different parts 
of the arable lands. This is well illustrated by an examjde at Laxton, 
roj»roducod in connection with Dr. Slater’s paper read before this Society. 

Now lot me turn to the maps of London. First of all, 1 will in- 
troduce a word-picture from a obroniole narrative, the true explanation of ^ 
which we owe to the scholarship and acumen of Mr. Seebohm. Edward 
the Confessor lay dying at Westminster, and looking out on the soenery 
he loved so well — his oontemj»orary biographer describes the palace 
as amongst fruitful fields lying round about it ” — he saw in his 
delirium two holy monks, who foretold to him the’ooming disasters of 
the realm, which should only be ended when “ the green tree, after 
severance from its trunk and removal for the space of three acres, 
should return to its parent stem and again bear leaf and fruit and 
flower.’* Only one i»ioture could have conjured uj) this otherwise 
unaccountable vision. The green tree was no doubt suggested by an 
actual tree, growing out of one of the balks separating the acre strips of 
Thorney island, and the uneven glass of the king’s window-panes would 
be likely, as he rose in his l>ed, to sever the stem from its roots and 
tiansplant it higher up in the open field, in an aore strip three acres off, 
restoring it again to its root as he sank back uiK>n his ]>illow. **The 
very delirium of the dying king,” says Mr. Seebohm, “ thus becomes the 
most natural thing in the world when we know that all round were the 
u{>en fields and balks and acres.” 

word picture, so cleverly extracted from the oleventh-oentury 
chronicle, a]>] tears in grajihic form on the eighteenth-century maps of 
Loudon, and its last relic survives iu the name of Long Acre.” 
Because the acre strijts have never been destroyed or altered, because 
year by year they have ap{>eared in faith fnl surveys of London, the 
modern map becomes evidence of Anglo-Saxon London. 

Scattered over the modern maps of Loudon are examples of these aore 
strips. In the new maj) of London, published in 1797, we have the aore 
strips shown particularly well in “Battersea common-field,” and at 
Lambeth, Fulham, Camberwell, and Peckham. In Horwood’s map of 
1794 the aore strips of Bermondsey are well marked, and in a map of 
Wandsworth manor of 1787, the distribution of the aore strips is 
almost undisturbed. The common fields of Bayswater are noted in 
Notes ami (fuerieg^ vol. 1, p. 162. 
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I remember some years ago being shown by my friend, Mr. Walter 
Bye, tbo Norfolk antiquaVy, the singular conformation of the frontage of 
houses at Putney — one or two houses built up to a frontage line, and 
the next one or two built a little in advance, and a third a little farther 
in advance, a fourth perhaps being a littlo behind ; the only possible 
interpretation of such peculiar topographical features being that these 
were the terminals of the old acre strips upon which their owners had 
built the modem villa, and thus foruiod an irregular street front. 

Perhaps, however, the most interesting example is' afforded by Park 
Lane. The glorious irregularity of this most picturesque of thorough- 
fares was not due to street architecture. All that street architects could 
do is to be seen in the sc^uares and streets at the back of Park Lane. 
What they could not do was to destroy the frontage line of the western 
boundary of these estates. You will remember Park Lane commences at 
the Oxford Street end in almost a straight line, due, I suggest, to a late 
cutting of the road to form Hyde Park, which took in a piece of the 
ancient continuation of Edgware Uoad at this point. After this straight- 
line commencement, terminating at about Wood’s Mews, it is wholly 
irregular, and irregular in a very curious and interesting manner. 
The houses from Wood's Mews to Upper Brook Street are set back some 
feet ; after Upper Brook Street there is a further set back up as far as 
the Mews, then a further setting back of the houses to Upper Grosveuor 
Street ; after Mount Street the same foaturos appear, until the triangular 
site of Dorchester House is reached, and beyond this to Piccadilly the 
frontage line is never straight, always one length at the back of another 
length. 

1 always believed that this irregularity was of the same nature as 
that at Putney already described, namely, the terminal points of the 
various acre strips, and proof of this is forthcoming if we turn to the 
** mapp or plot of the Lordship of Eburie being situated in the parish of 
Saint Martins in the Fields, Mary Dammison being proprietress; by 
Henry Morgan, 1675,” in the Grace collection. At the top of the map 
is “the road from Knight Bridge to London,” showing incidentally the 
bridge over the dip in modern Piccadilly, the site of the old stream of 
which the Serpentine is still a relic. The modern Park Lane is drawn 
on the eastern side of Hyde Park, but the eastern side of the road is not 
yet built upon. Kunning parallel to Piccadilly, and therefore at right 
angles to Park Lone, are the acre strips with the names of the owners 
recorded — 

(1) Sir William Poultney, proprietor. 

(2) Briokhill Fields, Thoby Beele. 

(3) Lee, Esq. 

(4) [Unnamed.] 

(6) Sir William Poultney, proprietor. 

Sir William Poultney is thus owner of two aore strips separated by 

2m2 
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three other aore stripe differently owned. But this is not all. In a 
map of the GroBveoor estate, dated 1723, in the possession of the 
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London County Council, Park Ii»ne is shown built on its eastern side 
from Oxford Street uj) to just beyond Chapel Street, and “ Berkely 
Fields ” remain unbuilt upon, and show a triangular strip, adjoining 
Park Lane, as belonging to Mr, Poulteney. This is exactly one of 
those “ gores ** of land so frequently found in unenclosed villages, and it 
is preserved to this day in the triangular site upon which Dorchester 
House now stands. We have the name preserved to us on Kensington 
(tore. Thus, although wo have not the whole distribution of the acre 
strips revealed by the maps, there is no question that these indications 
are sufficient to show the nature of the holdings of the entire area* 
They were acre strips belonging to the village community system. 
The terminals of the acre strips in modern Park Lane remained un- 
altered, and they account to us of to-day foj the splendid irregularity 
of the building-line of this most fashionable of London streets. 

Summing up at this point, I hope I have succeeded in showing that 
the study of London before the maps is fruitful, and that it reveals 
Anglo-Saxon London with its homesteads in the fields in contradis- 
tinction to Roman London with its home life within the walls — two 
separate Londons, still delineated on the maps of London, integral parts 
of the story of London maps. I have also endeavoured to show the 
interest which attaches to the maps of London in the light they shed 
upon the period before the maps. 

I have now to deal with some of ihe points relating to the later 
periods — the periods contemporary with the maps themselves, and 
which fortunately begin with Elizabeth’s Tjoudon, whose streets were 
trodden by Shakespeare, Marlow, Raleigh, Drake, Spenser, Cecil, 
Sydney, and all the host of great Englishmen and Englishwomen who 
began the task of making modern England, and with it modern 
London. 

(To he continued,) 


DR. STEIN’S CENTRAL ASIAN EXPEDITION.* 

During the summer months immediately following my departure from 
Tun-huang (Sha-ohou), archesological labours in the torrid desert 
plains would have been practically impossible. I was glad, therefore, 
to utilize this period in accordance with my original programme 
for geographical labours in the western and central Nan-shan. The 
arrangement and safe storage of the extensive collection of manuscripts, 
art remains, and other antiques resulting from my explorations about 
Tun-huang, kept me busy at An shi until the close of June. It was 
fortunate that I selected this place, and not the neighbouring Tun- 
huang, for the valuable deposit ; for in the oourse of local riots, which 


Communioatinn from Dr. M. A. stein, dated ** Kara-Shahr, December 10, 1907.’ 
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broke ont at Tun-huang within a fei^ weeks after my departure, the 
yamSn of the district magistrate, who had given much friendly help, and 
had offered to make himself responsible for the safe-keeping of my 
collection until my return, was completely sacked and burned down. 

My first move from An-shi led towards the gp*eat snowy range 
south, which forms the watershed between the Sn-lai-ho and Tun-huang 
rivers. On the lowest of a succession of barren plateaus built up by 
parallel outer ranges, I discovered a large ruined site at some distance 
from the village of Ghiao-tzu. The ruins of the town, abandoned about 
the twelfth to the thirteenth century a.d., afforded interesting proofs of 
the process of desiccation, which has since materially altered the physical 
and economic conditions of the outer hill region. The stream, from which 
a canal, still traceable for a long distance, brought water to the site and 
the once-cultivated area around it, has completely disappeared. Only 
marshy springs remain, rising at the bottom of the broad valley on a 
level considerably below that of the ruined town. Of the force of wind 
erosion, which is almost constantly at work in this region, the walls of 
the town bore striking evidence. In spite of very massive construction, 
all lines of walls facing east, and thus standing across the direction of 
the prevailing winds, have been completely breached, and in many places 
effaced to their very foundation, while the walls facing north and south 
have escaped almost uninjured. The damage caused by erosion to the 
less-substantial structures within the town walla, and the height of the 
dunes covering the greatest i>art of the area, left little scope for excava- 
tions ; but enough antiquarian relics were secnred to prove that the site 
was inhabited u]) to the period above indicated, in the canon-like 
valley in which the stream of Tashi cuts through the second outer 
range, I found an interesting series of Buddhist cave temples, 
still forming a pilgrimage place, and closely resembling in character 
and date the Halls of the Thousand Buddhas*' near Tun-huang, but 
less extensive. The large and well-preserved fresco compositions which 
decorate their walls supply fine illustrations of Buddhist pictorial art 
unmistakably Indian in origin, as practised in this region from the 
eighth to the twelfth century a.i>. 

After surveying ihe great chain of glacier- crowned peaks which 
overlooks the terribly barren outer ranges and detritus plateaus of the 
Nan-shan west of the Su-lai-bo, I and ray companion made our 
way over hitherto unexplored ground to ihe foot of the mountains 
near the famous Chia-yii-kuan gate of the Great Wall. Here a 
short stay enabled us to clear uj) an archreological problem of con- 
siderable historical interest in connection with the Great Wall. The 
imposing line of wall which ]»end 8 round the westernmost part of 
the Su-ohou oasis and extends to the very foot of the Nan-shan, has 
always been represented in l)0ok6 and maps as the end of the ancient 
Great Wall guarding the northern border of 'Kansn. Since centuries 
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travellers coming from Central Asia have greeted the big fortified gate 
leading through it as the threshold of true Oathay. Yet with this 
assumption it was difficult to reconcile certain early Chinese notices 
which seemed to place that famous gate much further to the west, and 
still more forcibly there spoke against it the remains of that aneient 
limes which my explorations of the spring had revealed as extending 
from An-shi westwards far away into the desert of Tnnhuang. 

The problem was solved when careful examination on the spot 
disclosed near Ohia-yU-kuan the junction of two lines of frontier defence 
of widely different age and purpose. One line, represented by the 
crumbling wall of stamped clay which runs along the whole northern 
border of the Suohou and Kanchou districts, was proved by certain 
ruins to have originally continued westwards in the direction of An-shi 
and the Tun-huang limea^ and to date, like the latter, from the second 
century b.c. Its manifest purpose was to safeguard the narrow belt of 
oases along the north foot of the Nan-sban, which was indispensably 
needed as a passage into Eastern Turkestan when Chinese political and 
commercial expansion towards the western regions ” bad commenced 
under the first Han dynasty. The second line, which meets this ancient 
wall at right angles, and which the Chia^yu-kuan gate leads through, 
was shown by clear indications to be qf far more recent construction, 
and probably docs not go back further than the fifteenth to sixteenth 
centuries a.d. It was built for the very opposite purpose, that of 
closing the great route towards C’entral Asia and the west at a period 
when China had once more resumed its traditional attitude of seclusion. 

Su-chou, the first town within the Wall, served as base for my 
expedition into the central Nan-shan. Considerable difficulties had to 
be overcome before we could start by the close of July, for the local 
authorities, swayed by fears about Tangut robbers, etc., tried hard 
to prevent me from moving in that direction. Even when they had 
acquiesced and resumed that helpful disposition which had invariably 
been shown towards me at all yam^ns, the collection of the needful 
transport still proved a hard tHsk. The Chinese settlers of the Kansu 
oases entertain a great dread of the mountains, which, in spite of 
excellent grazing -grounds and other natural advantages, remain to 
them a terra incognita beyond the outer scarps of the Richthofen range. 
Guides were obtainable only as far as the broad plateau-like valley 
between the latter and the Tolai-shan range, where some gold-pits, 
situated at an elevation of about 1J,000 feet, are worked for a few 
months annually by small parties of more venturesome people coming 
from the side of Hsi-ning. After leaving these exposed mining camps, 
where the snow had barely melted by the beginning of August, no 
human beings were met with until we approached, towards the close 
of the month, Mongols grazing in the valleys south of Kan-chou. 
Fortunately, the well-defined character of the four great ranges in 
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whioh the central Nan-shan riaes towards the uplands of the Koko-nor- 
Eharanor region, and the open nature of the main valleys between 
them, facilitated systematic surrey work, notwithstanding the total 
want of guides. Excellent grazing was met everywhere in these 
valleys at elevations l>6tween 11,000 and 13,000 feet, evidence of rela- 
tively abundant moisture and a striking contrast to the barren slopes 
of rock and detritus presented by the western Nan-shan ranges at the 
same height. Thanks to the ample grazing, our transport animals 
escaped without loss, in spite of constant hard marching on high 
ground and over difficult passes. Plentiful game, chiefly in the shape 
of wild donkeys and yaks, warded ofif the starvation which, owing to 
their own improvidence, threatened to overtake the small party of 
Chinese soldiers the authorities had insisted upon sending along as 
an escort. More serious trouble arose from organized attempts at 
desertion among the other Chinese, which threatened again and again 
to leave us without transport, but fortunately could l^e suppressed 
without frustrating our plans. 

By marches covering an aggregate of over 400 miles, we managed 
during August to cross and survey in detail the three northern- 
most ranges of the central Nan-shan," all rising to peaks of 18,000 
to 19,000 feet, between the longitudes of Su-ohou and Ean-ohou. 
All rivers descending to those oases, as well as the Su-lai-ho, which 
flows towards An-shi and Tun-huang, were explored to their glacier- 
fed sources. Wherever possible, we chose routes and passes different 
from those taken by the Eussian explorers MM. Obrucheff' and Rozloff*, 
who had first traversed parts of this region. The magnificent ice- 
crowned range which divides the headwaters of the Su-lai-ho from 
the Koko-nor and Ehara-nor drainage, was also surveyed along the 
whole length of its north face. Both in individual peaks and average 
crest-line its height proved to exceed that of the northern ranges. It 
was curious to meet in the wide mountain-girt basin, circ. 13,000 feet 
above the sea, where the Sua-lai-ho gathers its main sources, the same 
combination of marshes and drift-sand areas which is the characteristic 
feature of the desert depression where the river dies away between 
Tun-huang and Lop-nor. From there we made our way over difficult 
bog-covered uplands into the unexplored Alpine tract where the Ta- 
tung river, the northernmost large tributary of the Yellow river, 
rises, and after this short visit to the edge of the Pacific drainage 
regained the broad valley of the upper Huei-ho or Kan-ohou river. 
Owing to the summer floods, no attempt could be made to follow 
the latter right through to the rook-bound gorge of its debouchure. 
But the devious route we had to take instead across the Bichthofen 
range offered ample compensation by the excellent survey stations 
found on the high transverse spurs we had to cross in snocession. The 
deep-cut, tortuous valleys between the latter are clothed with luxuriant 
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forest, mainly firs — no small pleasure to eyes which had grown aoous- 
tomed to associate mountain scenery chiefly with barren wastes of rook, 
gravel, or ice. 

The total mountain area covered by Rai Ham Singh's plane-table 
survey, on the scale of 4 miles to the inch, between An-shi and Kan- 
chou amounts to close on 24,000 sc^uare miles. The positions of numerous 
stations were fixed astronomically by theodolite observations, and reliable 
height measurements secured for all important peaks and passes by 
means of mercurial barometer and clinometer readings. As a supple- 
ment to the topographical work, a large series of photographic panoramas 
was taken by myself, illustrating the characteristic features of the 
great ranges as they presented themselves from commanding positions 
above passes, etc* 

From Kan-ohou I commenced early in September the long journey 
which was to take me back to the Tarim basin for my second arobseo- 
logioal winter campaign. Several antiquarian considerations obliged 
mo to follow on this journey the great caravan route via Ilami and 
Turfan, which ever since the seventh century a.d. has supplanted the 
more ancient route past Lop-nor as the main line of communication 
between Kan-su and Turkestan. While travelling along it to An-shi I 
was able, by a series of reconnaissances northward, not only to survey 
that portion of the ancient Great Wall which was known at varying 
distance to flank the route as far as Chia-yli-kuan, but also to trace 
remains conclusively proving its earlier extension to An-shi. Our 
discovery at diflerent points of this line, close on 170 miles long, was all 
the more gratifying because my explorations of the spring along the 
ruined limes in the desert west of An-shi and Tun-huang had already 
led me to assume this extension. 

At An-shi, Surveyor Hai Ram Singh, who had rendered very valuable 
services during the Nan-shan expedition, but whose health had proved 
unequal to the hard8hi])8 of a winter’s work in the desert, left me to return 
to India vid Khotan. Colonel Longe, B.B., Surveyor-General of India, 
had kindly agreed to relieve him by Surveyor Rai Lai Singh, whose zeal 
and fitness for surveying work under trying conditions have been tested 
by a long record of expeditions extending from Yemen to Eastern China. 
My tour to Mount Mahaban across the Indian north-west frontier had 
given me personal experience of his worth. Since I started from An-shi 
early in October, survey work has not been confined to the great route 
along which we were moving north-westwards. Both at the Hami and 
Turfan oases J was obliged to devote some time to visits of important 
ruined sites, though a variety of considerations precluded archnological 
operations there. Full advantage was taken of these breaks in the 
journey for obtaining detailed surveys of those districts and the adjoin- 
ing parts of the Tien-shan range. The numerous and extensive ruins 
within the Turfan oases, dating mainly from the Uighur period (ninth 
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to twelfth century a,d.), have been largely explored by Bucoeesive 
expeditions of Prof. Griinwedel and Dr. Yon Leoog, and have yielded 
a rich archasologioal harvest. Their inspection proved particularly 
interesting to me, owing to the close relation between their art remains 
and those which 1 had occasion to study and collect at the Buddhist 
cavo shrines of Tun-huang. Observations I was able to make on changes 
which have taken place in the physical conditions of the oasis since the 
period of those ruins, will help to throw light on similar questions 
concerning more ancient sites in the Tarim basin. 

In spite of these labours en route^ and an aggregate marching 
distance from An-shi of close on 900 miles, I had reached the north-east 
comer of the Tarim basin in good time for the explorations of the 
winter. 1 was eager to devote them in the first plaoe to any ancient 
sites which may. have survived along the northern edge of the Takla- 
makan, among the protecting sands of the desert. 


OCEANOGRAPHIC RESEARCHES OF HIS LATE HAJESTT 
KING CARLOS OF PORTUGAL 

By Sir CLEMENTS R. MARKHAM. EC.B., FR.S. 

The late King Don Carlos of Portugal was distinguished as a man of 
science and as an artist not less than as a statesman and as a patriot, 
but it is' from the former point of view that his memory claims the 
respectful regard of geographers. From a child the future sovereign 
had a passion for the sea, and for many years he had given much 
attention to the study of natural history. A thorough sportsman, an 
enthusiastic sailor, a diligent promoter of agriculture, it was character- 
istic of this many-sided and gifted prince that, in all his pursuits, he 
never lost sight of the great object of his life — the good of his people. 

It was in 1896 that Don Carlos of Braganza. as be always called 
himself in the title-pages of his publications, resolved to undertake the 
scientific examination of the Portuguese seas. His plan was to make 
a methodical study such as would augment and systematize the know- 
ledge already obtained. Some oceanographic work had already been 
done off the coasts of Portugal by MaoAndrew in 1847, by Mr. Peroival 
Wright, who dredged for sponges in 1867, by the Porcupine in 1870, 
by the Challenger in 1873, by the Prince of Monaco in 1894, and by the 
Lisbon Commissioners of Fisheries on board the Lidndor in 1895. But 
much remained to he done. 

King Carlos was deeply impressed with the importance of the 
fishories to a large section of his subjects, and of the results to be 
derived from a methodical study of the distribution of different kinds 
of fish, the periods of their arrival, and of their habits. In this spirit 


HIS LATE MAJESTY EIKO OARLOB OF PORTUGAL. 


515 


his Majesty labours were oommeuoed in 1896. All his three yachts 
were named Amelu^ after his Queen. The first was very small, only 
147 tons, and her extreme liveliness rendered the work on board 
very difficult. The King was always accompanied by his naturalist, 
M. Albert Girard, and by several naval officers, but everything was 
done in his presence and under his direct superintendence. He attended 
to every detail himself, and could himself do, and do well, all that he 
ordered others to do. In his preliminary report he has described the 
arrangements on board, the fittings of the diflFerent kinds of apparatus 
for sounding and dredging, the system of preserving specimens, and 
the actual work. He used all the latest inventions when he found 
them to answer his purposes better than any others, but he did not 
follow blindly. In some things he took a way of his own. For 
instance, he always used lines of aloe fibre made in the country, and 
he adopted many of the methods of his friends the fishermen. 

In the first year excellent work was done near the mouth of the 
Tagus and off Cape Espiobel. The deep off Albufeira was explored, 
and it was found that it was joined by a narrow strait to other deep 
places near the fishing village of Oozimbera and south-west of Cape 
Espiobel. It was in these deeps that the most interesting specimens 
were found, some of them new to science. In 1896 as many as fifty- 
seven stations were fixed where soundings were taken and dredgings 
conducted, resulting in a large collection. The plankton also received 
attention, and a oollection of the sea-birds was made from the Berlings 
to Setubal. Much work was also done in Oasoaes bay. There was a 
public exhibition of the collection made in the first campaign of 1896, 
in the museum of the Polytechnic School at Lisbon. 

A second yacht Amelia was obtained for the campaign of 1897. 
She was 300 tons and 320 H.P. The zoological researches of that year 
were conducted in. the bay between Cape Espiohel and Sines. There 
were 72 soundings and 63 dredgings at 56 stations, especial attention 
being given to collecting specimens of the sharks and dog-fish in deeper 
soundings, using a line of about 400 fathoms to twice that depth, which 
is sunk by a weight, and working from a boat which goes under sail 
to the spot where the line is to be lowered. The sail and maste 
are then lowered, and the boat is kept head to wind with oars. It 
requires practice to feel whether a fish is nibbling, and to tell when 
it is hooked. The thirty species of Squall that were collected are 
divided into coastal and abysmal fish. The King gives an interesting 
account of the way in which fish which have come dead to the surfa^, 
and off the hook, are retrieved by dogs of a special breed. His Majesty 

had two, named Tejo ♦ and Sard<^A 7*?’ 

the dog jumps out of the boat and brings it back so carefully that the 


Tagus. 


t Tbe river of Setubal. 
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bkiti, whioh is very thin, is not even soratcbed. The Ring saw one 
dog retneve an Aphanopua at a distance of 200 yards. 

The oceanographic campaigns were continued annually from 1896. 
In 1899 the third yacht Amelia was obtained, of 650 tons, length 
180 feet, H.P. 650. She was fitted with a laboratory, would make 
10 to 12 knots, and suited admirably in all respects. All three yachts 
were built in England. In 1898 his Majesty had commenced his very 
important researches respecting the tunny fishery off the coast of 
Algarve. The fishery is conducted in the same way as on the coast 
of Sicily, by what in Portugal are called madrugues. There are three 
kinds of these fish on the Algarve coast, the Orcynua thynnm^ or tunny 
proper, O. alalonga^ or albaoore, and Euthynnus thunnina^ or bonito. In 
these researches the Ring expresses his acknowledgments for help 
received from Mr. Boulenger, of the British Museum, from Dr. Barbosa 
du Bocage, of Lisbon, and from his own naturalist and shipmate, 
M. Girard, who continued investigations respecting the tunny fishery 
on lx)ard the Lidador in 1 900. 

Impressed with the use that his researches would be to an important 
branch of Portuguese industry, the Ring determined to pay an annual 
visit to the Algarve coast. A series of questions was sent to the boat< 
owners and fishermen, their answers being compared with the actual 
observations of experts, and the results shown in carefully oonstruoted 
tables. It was found that the three different kinds have entirely 
different times for going and coming. The tunny proper arrives in 
May and June, fat and heavy, going east, when it is called aium de 
direiio. It appears again, very thin, in July and August, going west, 
the alum de revez. The going into the Mediterranean and returning 
occupies fifty- two days. The take in going up, in 1898, was 37,782 ; in 
coming down, 28,855. The king’s researches had reference to the exact 
dates of coming and going of the three different kinds, the positions 
occupied off the coast in their courses to and fro, and the causes which 
influence the oscillations and variation of those positions. The conclu- 
sions arrived at are of great importance to this branch of Portuguese 
industry. The fishery continues for four months, and is one of the chief 
sources of wealth for Algarve. 

In his Algarve cruise, the King was accompanied by his brother, the 
Duke of Oporto, and by the Marquis of Fayal, in addition to five naval 
officers and the naturalist, M. Girard. 

After several years of study and observation, his Majesty was more 
than ever convinced that a great service would be done for the Portuguese 
fishing industry by the publication of a catalogue raiaonni of all the fish 
frequenting the neighbouring seas, indicating their habitat with 
precision, the period of reproduction, of their arrival, the exact position 
of their lines of passage, and the methods of taking each kind whioh 
experience had shown to be the best. 
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In 1904 there was a second public exhibition of the oolleotions. 
Kiug Carlos was the Honorary President of the Lisbon Geographical 
Society, and the place selected was the Society’s splendid hall, with 
walls adorned by statues of Portugal’s great explorers and oosmographers. 
There is Prince Henry the Navigator, seeming to look down with 
approval on the patriotic labours of this worthy representative of his 
house. There too are Vasco da Gama, Tristam da Cunha, Albuquerque. 
d’Almeida, Castro, Cabral, Cortereal, and the great cosmographer, Fedi'o 
Nunez, whose rare ‘Arte do Navegar’ (1573) was possessed by the 
King, but is not yet in our library. Surely no more appropriate place 
could have been found for the display of such a collection made by the 
most worthy countryman of the mighty doad. 

King Carlos divided his collection into fi/e sections — 

CoBieira — fish found from the surface to 110 fathoms. 

A5y«8wa/— below 110 fathoms. 

Pelagica. 

‘ Baihypelagica — never ascending from the depths. 

PeliK/ohathyca — abysmal, but found at certain times of the day near 
the surface. 

Among the most remarkable catches are the OdontaspiB nasutus^ 
Bragan 9 a, a species of shark new to science ; the HimantolophuB Oroen- 
landicuB^ of which there is one other specimen in the Copenhagen 
museum, the Aphanopm carhop the ChLnnydoseltrhuB anguineuBf first dis- 
covered in the Japan seas, the Panopvea Aldtovandi, a bivalve mollusk, 
and the Sac^opharyn arnpullaceuB^ taken 7 miles south-west of Casoaes. 

But the services of King Carlos to science were by no means confined 
to the ocean. He was equally active on shore, and he made his love of 
sport conducive to the advancement of scientific research, while taking 
an interest in the welfare of the agricultural people, and in their pursuits. 
Dressed like one of themselves, the King was well known on the hill- 
sides and in the farmsteads of Alemtejo. 

His Majesty conceived a plan for preparing and bringing out a 
complete manual of the avi- fauna of Portugal. The first fascicule was 
completed in 1903, comprising the Passer cb ( TurdidaB), with twenty large 
coloured plates. There are notes to each bird, recording the King’s 
observations of its first appearance and departure, locality, and habits. 
The second fascicule, with nineteen coloured plates, included all the 
Sylvias, and was completed in 1907. Others were to follow, and the 
Introduction, which would have been most interesting and valuable, 
was to have been in the last number. 

In the midst of all these patriotic activities, a foul and dastardly 
murder deprived his country and the world of science of this most gifted 
prince. Beloved and lamented by all that is best in the land, high and 
low, but especially by the fishermen of the coasts and the peasants of 
Alemtejo, Bong Oarlos will be remembexed in history as the worthy 
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desoendant of the great Constable, and aa a king who loved soienoe 
not only for its own sake, but ohiefly for its nsefalness in furthering 
the welfare of his people. This is not the plaoe to say more on the 
subject of the loss to his country. But we deplore the loss to science 
of an illustrious prinoe so suddenly out off in the midst of such valuable 
work. 

The young King Manual II. has been pleased to present the present 
writer, through our colleague, Captain Ernesto Vasoonoellos, with the 
works of his late Majesty, which will form a valued addition to the 
Society’s library. Four volumes are in quarto : 

I. *Kesultadus das Investiga^oes Scientificas.’ Pescas Maritimas 1. 

Fesca do A tun no Algarve. Three coloured plates and 8 maps. 
(Lisboa, 

II. ‘ Eesultados das luvestigagoes Scientificas.’ loihyologia. 11. 

Esquales obtidos uas costas de Portugal, 1896-1003. (Lisboa, 
1004.) 

III. * Catologo Illustrado das Aves de Portugal Sedentarias do arriba^ao 
e aocidentaes.' Fasciculo 1. Aves. Passeres. Turdidee. (Lisboa, 
1900.) 

IV. Fasciculo 11. Sylvias. (Lisboa, 1907.) 

There are also four in octavo : 

I. * Bulletin des campagnes soientifiquos acooinplies sur le yacht Amelia^ 

par D. Carlos de Bragan^a.* I. Rapport sur les campagnes de 
1896 to 1900. Fasciculo 1. Introduction. (>ampagne de 1806. 
Rapport PrSliminaire. 

II. * Yacht Ameh’a. Campanha Ooeanographioa, 1896.’ (Lisboa, 1897.) 

Pp. 20. 

III. 'Catalogo das Colleocoes expostas.’ 1003. (Exposic^tao Agrioola.) 

IV. Carrosaes de ceremonies de fetes de la Maison Ruyale de Portugal.’ 
Exposicion de Milan. 1906. 


SOME AFTER-LESSONS TAUGHT BY THE CALIFORNIA 
EARTHQUAKE. 

By JACQUES W. REDWAY, F.B.a.S. 

I SPENT Christmas Pay, 1906, in San Francisco. Standing at the top of 
“Nob” hill, a heart-sickening panorama presented itself. Nearly 
0 square miles of ruins oomprised the foreground, and only here and 
there could a sign of rehabilitation be seen. Two or three of the moro 
important street railway lines were in operation, but not half the 
streets of the burnt district were passable except to foot traflQo. 

1 spent a part of the week preceding Christmas of 1907 in the city, 
and a more wonderful transformation can hardly be imagined ; it could 



AFT£a^LS8S0NS TAUGHT BT THIS OALXFOKNU EABTHQUAKH 519 


be realized only when it wae seen. Prom 6000 to 7000 buildinga were 
then under way, and during the time of my stay 1 was not ont of 
hearing of the rat-tat-tat-tat of the maohine-riyeter and the hiss of 
escaping compressed air. The moral to which the maohine-riyeter 
points is the fact that San Pranoisoo has learned an object lesson for 
applioation to every part of the world where earthquakes and human 
beings occur at the name time. The engineer, architect, and builder 
has been prompt to get this lesson by heart. 

There is still the debatable question as to which was the more severe 
— the shook of 1868 or that of 1906. Those who sudered the ezperienoe 
of 1868, among whom I was one, are inclined to the opinion that it was 
fully as severe as that of So far an the damage to property is 

concerned, however, there is no question ; betting aside the loss from 
lire, the destruction caused by the shock of 1906 was anywhere from 
three to five times as great as that of 1868. Nevertheless, it does not 
necessarily follow that the latter shock needs to have been greater 
in order to have produced the greater destruction. 

In the first place, the buildings standing in 1906 which survived 
the shock of 1868 — and there were many thousands of them — were nearly 
forty years older, and had also been subjected to the racking of many 
light shocks in the mean time. In the second place, the buildings 
erected as tenements and residences by real estate syndicates and 
speculating companies in recent years were notoriously flimsy. This 
applies not only to timber- frame buildings, but also to those built 
of brick or of stone. 8ome of the brick buildings erected in the past 
twenty years would not have stood alone; they wore piaotioally held 
up by the walls of better structures between which they were built. 

The demolition of buildings too badly injured for repair, and the 
repair of structures not demanding demolition, led to the discovery of 
an important and fundamental fact, so far as there may be association 
between earthquakes and buildings, namely — that to escape destruotion, 
a building must vibrate as a whole ; if it vibrates in segments it is far 
more apt to suffer serious damage in even a light shook. Perhaps the 
first idea of the vibration of a building as a whole might be illustrated 
as a fairly rigid but slightly elastic body fixed as to its lower and 
OBoillating at its upper end. But that is just what does not ooour 
in earthquake vibrations ; on the contrary, owing to inertia, the top of 
the struoture tends to remain fixed, while the greatest amplitude of 
vibration is at the bottobi. The careful observations of engineers and 
builders are almost a unit in the establishment of this fact. That the 
greater amplitude of vibration might ooour at the top of the struoture, 
if the oonditions were right, goes without saying. The important faot 
in the present case is that it did not. 

It is also good to know that buildings may be oonstruoted so as to be 
Beoure against material damage by shocks even severer than those of 
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1868 and 1906.* In the Spanish- Amerioan oonntries situated in earth- 
quake regions, the buildings are built of brick or of adohS^ a sun-baked 
olay ; rarely are they more than two stories in height. Often they are 
thrown down by severe shocks, but they nevertheless have a remarkable 
stability. Time and time again I have seen those same ad6b4 buildings 
so badly broken and cracked that it seemed impossible to draw a square 
of 4 feet on the surface of a wall without crossing one or more cracks. 
But the owner complacently stuffs the cracks with thin clay and 
patiently awaits the next temblor. Perhaps it would not be incorrect 
to assume that the friability of its thick walls is the chief factor of the 
stability of the adohi structure. 

Next to the brick chimney, which simply invites destruction, the 
ordinary brick building three or four stories in height was the type of 
structure that suffered most in California. It would be hardly true to 
say that the shock made a clean sweep of them, but those which were 
uninjured were few and far between, and wore distinguished by two or 
more of the following characteristics : — 

Foundations so strong and well bonded that they acted as a unit. 

Well-built interior transverse as well as longitudinal walls. 

Mortar containing about 20 per cent, of cement. 

Lateral walls tied by means of joists or by iron rods. 

Trussed roofs with tie-rods for the lower chords. 

In many instances the collapse of a roof neither pinned to the walls 
nor trussed so as to maintain its own weight, caused the walls to 
spread and fall. This was noticeable in several churches and school- 
houses. In the great majority of brick buildings, poor mortar, thin 
walls, a careless bond, and lack of good interior walls were responsible 
for the collapse of the building. Stone buildings, on the whole, suffered 
much less than brick structures, and in power of resistance were oom- 
j)arable with the best type of the latter. There was not much apparent 
difference in the condition of the buildings made of stone facing with 
rubble backing and those of regularly out ashlars. Most of them 
were expensive office buildings, in the construction of which money 
was not spared. Some of them were top-heavy ; some were too rigid to 
be elastic. The buildings of Stanford University possessed both defects, 
although every effort was made to have them earthquake proof. It is 
now thought that the liberal use of tying-rods would have done much 
to save these buildings. 

The Palace Hotel deserves a brief description. It was the first high 
building erected in San Francisco, and work on it was begun only a 

* The shook of 1872 in Inyo county, California, was undoubtedly muoh aeverer, 
but the region was praotioally uninhabited and without large etruoturoi. Had 
a ebook of the eeTerity of thia earthquake occurred in a populoue region the lose of 
life and property would have been great. It ii a strange fact that men working in the 
lower lerela of minei eoaroely felt the shook. 
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abort time after the earthquake of 1868* Before ita completion, there 
were bnt few bnildinge in San Franoisoo more than five stories in 
height. The Palace Hotel was nine stories above ground ; it was faced 
with stone, but substantiaUy the building was of brick. There were 
numerous cross walls; iron rods were freely used in reinforcing the 
outer walls; the masonry was the best in quality that oould be 
devised. The walls of the building were scarcely injured by the 
shook. Other briok-and-stone buildings, not so lofty, but just as 
substantially built, except for the metal reinforcement, were far more 
seriously damaged. It is logical to assume, therefore, that the iron 
reinforcement added materially to its power to resist the shook. 

The moral is obvious; briok-and-stone buildings of the class de- 
scribed are not earthquake-proof, and they should not be tolerated in 
an earthquake region — and it must be noted that San Francisco is 
traversed by several faults along which earthquakes are certain to occur. 

Timber-frame or balloon-frame ** buildings may be oonstruoted 
BO as to resist severe shocks without material damage. Many such 
buildings stood on stilts ; they were promptly dumped to the ground. 
Others were built on well-made briok foundations, but not being 
anchored to the latter, they were thrown down. The most common 
defect was a failure to continue the studding and frame-posts of the 
first story up into the second, breaking the joints at different elevations. 
It was a very common practice to break all joints in studding and posts 
at the top of the first story, starting all the timbers for the seoond 
story on the plane of the top of the first. It is evident that a house 
thus constructed has as many units as there are stories ; it is equally 
plain that a very light shook will shatter such a structure. An old 
hotel, the Valencia, built in this manner, collapsed, splintered into a 
heap of debris at the first shook, with a dreadful loss of life. 

The lessons of experience are^first, the frame must be a unit in 
structure, and not broken into segments at the junction of stories ; 
seoond, there must bo a good foundation to which the building is 
securely pinned ; third, the roof timbers should be trussed or tied so 
that the roof is self-supporting, and also pinned to the frame ; fourth, 
the chimney should be thick and strong below the roof-line, and loosely 
constructed above it. Built according to these specifications, a timber- 
frame structure is almost the ideal for a dwelling. The cracking of 
plaster ceilings and walls will be the chief damage. The necessity of 
pinning the building to the foundations is shown in the faot that many 
which were not thus secured were thrown from their foundations, and 
several were shot into the ooean. 

The buildings which suffered least of all were the high “sky- 
scrapers.” Briefly described, these buildings consisted each of a well- 
braced steel cage encased in stone and briok. Several of these were 
twelve stories in height ; some were even higher. In many instances 
No. V.— May, 1908.J 2 fi 
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these buildingB were constructed with self-supporting walls of masonry, 
and it is interesting to note that they suffered more damage than those 
whose masonry rested on the steel frames. So little was the damage 
to the steel cage ** cased ” buildings, that nearly all the high structures 
now in construction are of this class. 

Some incidental lessons are also apparent. The old axiom that the 
triangle is the only figure that cannot be changed in shape without 
changing the length of its sides is still true. The moral is, that 
diagonal framing, wherever the structure will permit its use, is yet 
a virtue ; and the same is to be said of the generous use of knee braces 
and spandrel girders. Interior and exterior facing stones or brick 
should be most carefully bonded, front to back; and the use of lean 
mortar is but little less than a crime. 

There were practically no buildings that afford a serviceable know- 
ledge of the resisting power of reinforced concrete. Many of the 
buildings now under way or recently completed are of this kind, and 
it is the judgment of conservative engineers and builders that confidence 
in their stability against earthquakes will not be misplaced. In the 
past, severe shocks have occurred along the San Andreas fault, which 
traverses San Francisco, at intervals of thirty or forty years. It is 
reasonable to assume that they will occur also in the future. 

In conclusion, a contribution on the mechanics of building and of 
structural engineering may not be strictly logical in the pages of the 
Oeographical Journal^ but it is a sort of knowledge that should become 
as widely diffused as poFsible. San Francisco has paid more than a 
quarter of a billion of dollars to obtain the knowledge taught by this 
object lesson, and she is willing that the rest of the world shall be a 
kindergarten class to avail itself of the knowledge which she has 
obtained by experience. 


THROUGH EASTERN TIBET AND KAH.* 

By Oaptain P. K. HOZLOF7. 

On June 11 the caravan recommenced its march, accompanied by the Tangut 
guide, proceeding up along the nullah towards the pass, which I had previously 
reconnoitred, reaching the summit without mishap hy 9 a.m. A few moments 
before our arrival a hear had passed along the top of the ridge, and, evidently scent- 
ing us on the hreese, had rapidly hurried off amongst the rocks. On this-^our 
second — visit the pass received us with anything hut hospitality. The sky was 
overcast, while grey dismal clouds, detaching themselves from the higher wool- 
envelop^ peaks, at times sprinkled the hill with thin snow. No voices of birds 
could he heard in the cold air. The view to the south was equally depressing, for 
we could scarcely make out even the whereabouts of the lake, which had before 
seemed so clear as to make us think it was at no great distance. 


* Continued from p. 41.'), 
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Desoendiog into the valley, we pitched camp on the flret grassy spot we came to, 
which, judging by the traces* of dres, had been fairly frequently visited by local 
shikaries. The weather still continued to be bad, and a cold gusty wind brought 
home to one the full extent of the inclemency. Snow fell all night, so that in the 
morning we found the ground covered with a white mantle some 6 inches deep. 
The thermometer fell to 7°, and it seemed like winter, but the sight of a dark 
snowless tract of country away to the south, near the Oring-Nor, assisted to 
alleviate our misery. The cause of this tract alone having escaped the snow was 
explained by our guide as follows : This phenomenon is common to the winter 
as well as summer, and, according to old men, has been visible from immemorial 
times, ever since the arrival there of a wonderful black fox.” 

When the weather cleared we proceeded down the valley, steering for the 
nearest bay in the northern shore of the lake. The snow soon melted, especially 
when the sun peeped out from behind the moving clouds. Nature again came to 
life, and larks, both large and small {Otocory^ ElwesC and Calandrdla th{betana\ 
flying from hillock to hillock, gladdened the air with the sweetness of their song. 
Having forded a muddy and dirty yellow stream, which in places left its flat flinty 
bed, we hastened across a piece of dry snowless ground. However, as the lake 
was 'still some distance off, aud as we had to feed the starvinf animals and dry 
our tents, etc., now heavy with moisture, we retraced our footsteps to the stream 
which we had left, and pitched camp for the night. By ten o’clock the following 
morning, June 13, the white tents of the expedition were marking the source of 
the noted Chinese river, or rather its place of exit from the Oring-nor, whose 
greeny 'blue waves were noisily lapping its sandy shores. On the afternoon 
of our arrival here we met a party of Tibetans of the N’golok tribe, consisting 
of four men, whom we received with the usual hospitality. They told us that 
they were only the small advance-guard of a numerous N’golok caravan, encamped 
on the north-west shore of the neighbouring lake — the Tso-Knor. The number 
of these pilgrims, who were returning from Lhasa to the Yellow river, or Ma-chu, 
they placed at 600 men, women, and children, who were divided into eighty 
fires, or groups, under the command of one of their chiefs (Binchin-sham) with 
two thousand animals — bulls and horses — and small flocks of sheep, driven in 
the rear of each of their echelons. To our other questions they either refused to 
reply or answered cautiously, despite the generous gifts we offered, and which they 
willingly accepted. The substance of our conversation both at this and at subs^ 
quent meetings with N’goloks was briefly as to the nature of the valley of the 
Yellow river to the east, their mode of life, and their internal administration. 
When we expressed a desire to proceed along the valley of the Yellow river, and to 
become personally acquainted with the mode of living of these independent 
Tibetans, they expressed the greatest displeasure, and endeavoured to change the 
conversation. 

When they came to our camp theyj'pretended not to look at our equipment and 
arms, endeavouring, evidently, to hide the natural curiosity which these produced. 
Noticing this, we made a point of showing them our “three-line” rifle with its 
magazine. ” Although your numbers are few,” said one of them, “ no one insults 
you ; your valuable rifle will always protect you. The N’goloks can only gat the 
better of you by stratagem and cunning. For instance, having got Into your 
camp in the guise of merchants selling eatables, with a party of thirty men or 
80, and having, at a given signal, suddenly drawn our swords and fallen upon 
you, we could kill you all in a couple of minutes You cannot always wear your 
arms when out in the open valley.” Afterwards, when they had been shown 
the latest things in revolvers, they were still more delighted, and remarked, “ The 

2 N 2 
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RuBsianB are too well armed for buoIi a plan to come off. They would pull these 
little guns out of their pockets and kill us before any of us could do anything.’' 
“ I remember,” continued one of them, “ how we tried to fight some men like 
you in the Amne'inachin, but nothing came of it, save that many of us were 
killed.”* “Hulloa, my friend,” thought I, “you and I are old acquaintances,” 
And, interested with what he said, 1 asked him where the men of whom he was 
speaking had been going. Without a moment’s hesitation, he replied, “To the 
monastery of Harchba-gomba, which they probably would have reached if one of 
their commanders or officials had not lost his head, which was the reason why 
the liussians were compelled to return to the Toso-nor.” t Thus ended the inter- 
view with the first N’goloks whom we met. 

On the way to the Oring-nor, and also when camped by its shores, we saw the 
prinoii^al N^golok caravan on the march, moving by sections. It was split up into 
families, the children, both big and little, being carried in open boxes or baskets on 
either side of the animals, while infants were carried in their mothers' bosoms. 
Their household effects were carried on yaks. For two whole days the long string 
passed within sight of our camp, and while watching the march of these wild hordes, 
I was forcibly reminded of ancient history and its descriptions of the incursions 
of the Huns, Gioths, and other nomadic races into Europe. 

Judging that we should spend a considerable portion of the summer in the bend 
of the upper Hoang-Ho, so as to put in a lot of geographical, ethnographical, and 
natural history work, 1 made up my mind invariably to maintain friendly relations 
with nomads, and in particular with the N’goloks, with whom Russian expeditions 
had already most unfortunately been compelled to fight in self-defence. We were, 
accordingly, delighted at meeting the N’goioks on their way home, under the leader- 
ship of one of their principal men, and we hoped by friendliness and getting to 
know each other so to gain their good will as to secure a safe conduct down the 
unknown upper reaches of the river. As soon as we had pitched our camp by the 
lake on a nice piece of ground, which lent itself admirably to defence, three of them 
arrived to visit us. An old man— a Mongol-N’golok X — who was assistant to 
Rinchin-sbam, and two other Mongols, not counting some seven men who com- 
posed the former's escort, constituted the party. Among the escort were some 
fourteen-year-old lads, who tried to show off their skill with their weapons as well 
as their horsemanship. The Mongol-N’goloks bad long ago become tibetanized. 
They had intermarried with the N'golokB, sj^ke Tibetan fluently, and, to look at, 
had the same type of features as the Tibetans. After dismounting, these MongoU 
N’goloks, though armed to the teeth, calmly walked into our camp, and only 
parted with their arms at our request. Then, taking the seat usually reserved for 
guests, after in a few words welcoming us, they asked who we were, and whither 
we were going ? I replied that we were Russians, that wo had come from a great 
distance, had made the acquaintance of many countries and peoples, and that we 
hoped soon also to be able to visit their land. And I added that we were, therefore, 
most glad of this opportunity of getting to know the bravest of the Tibetan tribes, 
for whose chieftain we had brought some handsome gifts. “ 1 hope,” I concluded, 
“ that nothing will happen to prevent my maintaining good relations with your 
chieftain, and that guides for our trip down the river Ma-chu will not be refiised 


* He referred, evidently, to the attack made by the N’goloks on Roborewsky’s ex- 
pedition in the Amno-maohin monntains. 

t lioborovsky liad a paralytic seizure just before the N’goloks attacked us. 
t These Mongol-N’goloks, or Mongols of the Ma-ohu, are divided into four 
camps. 
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us.” To tUls the greybeard, without a momeut’a hesitation, and without even 
referring the matter to Rinohin-sham, energetioally replied, ** He won’t give you a 
guide. I will let you know whether he will grant an interview to one of your 
assistants, both for the purpose of reoeiving your presents as well as for personal 
conversation,” 

After an hour's oonversation they got up to go, tasting, however, some tea and 
sweets before departing. 

The reply, which we so anxiously awaited, was eventually brought to us by the 
same hoary-headed old diplomat, who announced his message as follows: “Our 
prince neither desires your acquaintance nor your friendship, and consequently 
declines to provide you with a guide. Acquaintance with him and guides provided 
by him would not in any case give Russians a safe conduct, as an armed conflict 
might easily ensue between them and others not under his immediate authority. 
A quarrel is more likely to arise with the inhabitants of camps under the other six 
princes, for which Rinohin-sham might, if he had assisted you, be held responsible. 
Only last year, 1890, on reoeiving information from Sining Fu of the intention of 
some Russians to enter our country, he began to collect his troops to oppose them.” 
I still tried to convince the ambassador of our harmlessness. I explained to him 
how* in all my four journeys, when I had traversed many lan^s and met many 
people, I had been everywhere received in a hospitable and friendly spirit, while 
here for the first time 1 was meeting with discourtesy and hostility on the part of 
the N'goloks. 

But in spite of all my arguments, in spite of the fact that after the death in the 
preceding year of iLis wife— the sister of the then G^^n of Labran, who exercised 
a softening influence on her husband's character — Rinchin-sham had sworn before 
the Dalai’Lama at Lhasa to refrain from killing, and had ordered those under him to 
return homo in a peaceful spirit, in spite of all this, he had no sooner reached his 
native valleys and hills, so often smeared with blood, than his desire for peace had 
evaporated. Next morning the prince's secretary did not put in an appearance at 
our camp, which caused us to indulge in mournful reflections, for in his non- 
appearance we were compelled to read the ill-will of the N’goloks towards us, and 
to recognise the possibility of a fight. Thus, sad to relate, we were unable to visit 
these particular nomads either on our journey south or on our return northwards 
to the Tsaidam. But the fragments of information which we were able to gather 
by questioning various individual tribesmen and their neighbours the inhabitants 
of Ja-chu-Kava will not be found altogether superfluous, as they throw a con- 
siderable amount of light upon that most interesting nationality, of which till 
a few years ago almost nothing was known.* 

For how long the N'golok tribe has been in existence we were unable to 
ascertain. We were told that at one time Liu-gesur or Ghsur-Khan had passed 
through their country, and that in the distant ages one of the Dalai-Lamas had 
cursed them. He is also supposed to have cursed another Tibetan tribe at the same 
time — a tribe living somewhere to the south near the Indian frontier — and for 
this reason neither of these would acknowledge his authority or accept his faith 
(Buddhism). To this day the curse is supposed to hang over the N’goloks, though 
they now are professedly Buddhists. They, however, do not acknowledge the 


* Ja-ohu-kava is the western portion of Ddrg^, one of the largest districts in 

eastern Tibet, through which the expedition passed on retarning to the Tsaidam Burn 
the Lkhado district. All the inhabitants of Ja-ohu-kava are nomads, who live in the 
upper Ja-ohu or Yalnn-tsiyan, a tributary of the Blue river, and are the N’goloks* 
nearest neighbours on the south-west 
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authority of the Dalai-Lama auy more than that of Ohina. If they rob any one, 
or if some one Bteals their cattle, they assume the most arrogant attitude in the 
subsequent negotiations, which they preface by saying, “ You cannot compare us 
N’goloks with other people. You ” — to whatever Tibetan they may be addressing— 

** obey the laws of strangers, the laws of the Dalai-Lama, of China, and of any of 
your petty chiefs. You are afraid of every one ; to escape punishment you obey 
every one. And the result is that you are afraid of everything. And not only you, 
but your fathers and grandfathers were the same. We N'goloks, on the other hand, 
have from time immemorial obeyed none but our own laws, none but our own 
convictions. A N’golok is bom with a knowledge of his freedom, and with his 
mothers milk imbibes some acquaintance with his laws. They have never been 
altered. Almost in his mother’s womb be learns to handle arms. His forbears 
were warriors — were brave and fearless men, even ns we to-day are their worthy 
descendants. To the advice of a stranger we will not hearken, nor will we obey 
ought but the voice of that conscience with which each N’golok enters the world. 
This is why we have ever been free as now, and are the slaves of none— neither of 
Bogdokhan, nor of the Dalai-Lama. Our tribe is the most respected and mighty 
in Tibet, and we rightly look down with contempt on both Chinaman and Tibetan.” 

The fact that the N’goloks plunder the G^gdns and vanquish the troops of 
Bogdokan is evidence that they really do not acknowledge the authority of either 
the Dalai-Lama or of China. Five reincarnated followers of Daranata, proceeding 
towards Lhasa with an escort of Manchurians, were held up on the road and robbed 
by them, while most of the escort were slain. Some of these and the Mongol 
princes accompanying Daranata were actually obliged to return to the Tsaidam 
barefooted and hungry. Daranata himself succeeded in escaping earlier. The 
K’goloks frequently waylay caravans of pilgrims on the road to Lhasa and rob 
them of, as the saying goes, “ their last shirts,” 

According to the Ja>Cbu-Eava ites, the K’goloks number more than 50,000 
families, but we had no chance of testing the truth of what they said. Their 
statement, also, as to the strength of the N’goloks dwelling in the Archun district, 
on the banks of the upper Hoang Ho, must also wait upon the future for confirma- 
tion. The inhabitants of this Archun district, who call themselves N'golok-Arohun 
Kaksums, are said to consist of about 26,800 families under seven leading 
chieftains. Of these, at present the most important is Norbu-dander, who was the 
highest in rank and possessed the greatest authority after the well-known and 
powerful N’golok family of Kangren-sen, now extinct. The number of families in 
Norbu-dander’s own camp is 1000. In addition to this, he has under bis command 
more than twenty other camps, and as the strength of each is computed at 100 
families, they must contain altogether about 2000 families. 

In the deceased Kangren-sen’s personal camp, which used to be considered the 
biggest, there are computed to be 11,000 families ; but as his authority also extended 
over fifteen other camps containing 2000 families, he may be said to have had under 
him some 13,000 families in all. Amongst the fifteen camps was the most western 
camp of the N’goloks, called Ehorchi. We came across it on the march when near 
the river Serg-chu (a right-handed tributary of the upper Hoang Ho) on our return 
journey, and estimated its strength at 600 families. 

Third in seniority of the seven chieftains comes Eansuir-sen, who has command 
of 1300 families contained in thirteen camps, in addition to 1000 families in ids own 
camp. Next is Rinchin-sham, with whom we are already acquainted. In addition 
to his own camp of 700 families, he has control over four other camps with about 
1600 families of Mongol-olots from the Eoko-nor. Anchin-dopa, the fifth chieftain, 
has command of 1600 families, of which 1000 are in his own camp and 600 in six 
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additioDal camps. Burfa-dander, the sixth, has also a camp of his own with 1000 
families and fourteen other.camps with 1400 families, i.e. a total of 2400. The 
MTenth and last of the principal chieftains is Bamam-bum. He has 1500 families 
in his own camp, and 800 families in eight additional camps. Total under him 
2300 families. Prom this it will be seen that there are altogether a tofal of some 
26,800 families under the command and jurisdiction of the seven principal K*golok 
chieftains. 

But besides these leading chieftains or princes, whom in importance and 
signiScance the N’goloks compare to the Tsin-tsais of Sining-Fu and Lhasa, each 
camp is commanded by a sec mdary chief, who is in fact a camp commandant. 
Their appointments, like those of the principal chieftains, are her^itary ; but all 
chief tains, whether principal or secondary, reserve to themselves the right to select 
and appoint their own assistants. Matters of importance are decided in council 
by the seven principal chiefs. The junior chiefs, i.e. the commandants, deal 
only with trivial questions, and report what' they are unable tO deal with to 
whichever of the seven they may be under. The four principal chieftains — 
Norbu-dander, his brother, who now occupies Kangrensen’s place, Kansuir-sen, 
and Uinchin-sham — have exceedingly nice houses close to one another on the 
frontier of the agricultural and the nomad population of the jS’goloks of Archun. 
We were told that all seven chieftiAns insist on a very strict etiquette being 
observed with regard to themselves; none of their subjects being permitted to 
bother them on any unimportant matter, while no one is allowed to see 
them without previously asking for an interview, etc. They live either in 
their fine buildings of stone, clay, and wood, or else in tents, or in Mongol huts 
called ** urgoB.** Once a year each of the camps sends to its principal chief a valuable 
offering, but what it generally consists of we were unable to ascertain. 

A third of the population of the Archun district are tillers of the soil, and live 
year in and year out on the banks of the Ma-chu, or Yellow river, extending as far 
as Ruirchja-gomba. The remainder are alternately nomad shepherds and highway- 
men. A legend is told amongst the N’goloks, and also everywhere in Tibet, as to the 
origin of their military spirit, and the reason for their success in war or on pillaging 
expeditions. The story is that when journeying through Archun, Lin-gesur lost 
his wonderful knife, and searched for it without success, and it is to the presence 
of this knife in their country that the warlike ardour of the N’goloks is to this day 
attributed. However, apart from this, their continued success, and the way in 
which they have been able to guard their riches, are also ascribed to the sacred 
mountains of Amne-machin, otherwise known as Machin>bumra. The latter is 
probably the real name of one of the highest peaks in the eastern part of the 
Ame-machin range, a peak which is washed by the river Ma-chu on three sides. 
It is exceedingly high, and abounds with massive glaciers, which in the sun or 
by moonlight are a most beautiful and singular sight. In summer the N'goloks 
offer sacrifices and hold services on the Machin-bumra, where are many small 
monasteries. It is held so sacred that no K’golok will eat food either at home or 
on the march, or will set out on a raid, without previously casting as an offering 
some portion of food towards the mountain and muttering a prayer. 

Every N’golok is a thief and robber; but they only steal from strangers, and 
never rob each other. If by any chance they do, the severest punishment is 
inflicted upon them, even though the value of .the article stolen be infinitesimal 
and the crime be committed many thousands of miles away. A thief caught in 
the act has both his eyes put out, his hands out off, and the tendons of his heels 
cut to prevent him walking. If a thief is discovered in camp, the camp commandant 
takes the oriminal before his senior chief. He himseli^has^not the power to punish 
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Him. A N^golok found harbouring or assisting a thief is punished as if he himself , 
were one. If it is known that a N’golok intends learing his home and joining 
another tribe, he receives the same awful punishment as a thief, >^^hen starting 
on a pillaging expedition, or to hold up some wretched travellers on the great 
Lhasa caravan road, they are not obliged to ask permission from their chief. Aud 
if the expedition fails, or a number of them are killed, he does not call them to 
account. If they return laden with the spoils and with cattle, etc., their chieftain, 
whether one of tbe seven or only a junior chief, is presented with the best pony, a 
yak, or the best of the booty, though only a little may have boen secured. 

But to return to the interrupted story of the expedition. 

Soon after the last of the N’goloks had passed our camp the valley of the Oring- 
nor was deserted. Instead of being alive with nomads, there prevailed that extra- 
ordinary stillness noticeable in so many parts of Tibet, and the presence of our tiny 
solitary camp among the mighty mountains seemed a fairy tale. How well 1 
remember our camping-ground * on the shores of that beautiful lake so high among 
the lofty mountains — those dark blue or greenish waters with their edge so prettily 
scolloped out into bays by the steep high-banked promontories which here and there 
cut deep into the watery expanse I I can see before me now the beautiful foam- 
flecked waves ceaselessly beating against the shores with a monotonously recurring 
murmur, and the mirror-like transparency of its waters reflecting the high banks as 
well as the errant cloudlets gliding across the azure sky. 

We were compelled to double the number of men on duty at night, to issue to 
every one the full complement of cartridges, t.e. a hundred, and to sleep without 
undressing, with our rifles beside us. In addition to our Mongols, whose sharp eyes 
were much more useful than glasses for spotting the parties of N^goloks who daily 
watched us from the eastern heights, two armed cossacks or grenadiers invariably 
escorted the cattle when put out to graze. Taking ordinary precautions, however, 
we often made excursioos round about, shooting different animals and birds, while 
those of us who were in camp and not on duty spent their time fishing. There are 
an enormous quantity of fish in these lakes. Except by white-tailed eagles, fish- 
hawks, cormorants, and gulls, these waters had apparently never been fished, and 
our expert anglers were, in consequence, often rewarded with huge bags. The 
luckiest of all in this respect was Laduigin, who in about half an hour landed ten 
SchizopygopHB thermaUSf 8ch, malacauthus^ each weighing from 3 to 6 lbs. 
I often watched them in the wonderfully clear water. They were most interesting 
in their native element, and to me it was more enjoyable to watch than to catch 
them. Most of the fish aud cud chewing mammals which we killed were slain 
purely for the purpose of stocking our larder. 

We soon got to know the ground, so 1 determined to push on with the map- 
work and to collect information about the two lakes of the upper Hoang Ho, which 
had been already visited by Brjevalsky when passing along the southern side of this 
basin. Having cautioned the paHy as to our relations with the numerous brigand 
tribe and its proximity to us, I risked leaving the camp for a few days. The 
personnd of my expedition consisted of Kaznakoff, two grenjuliers, two cossacks, and 
two natives — a Mongol and the Tangut. We all rode our ponies, the baggage ^ing 

* On arriving at the lake wo pitched camp on the left bank of 'the Ma’ohu, where 
ii runs out of the lake. On the departure of the N'goloks we moved across to ihe 
right bank, opposite our former camp. Part of the baggage was taken across In our 
boat, the remainder being brought across by tlie animals through a ford lower down, 
where an island divides the stream into two broad channels. Besides being more 
isolated, this bank appi'ared to ns more oonvouient. beoanse of its excellent grazing-land 
both by the edge of the water as well as on the higher ground along the eastern shore. 
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carried on oamele. I purpowly took this number, as it enabled us to split up into 
two independent partiej. The object of the trip was to sketch and examine the 
western shore of the Oring-nor, as well as the stream flowing from the south-^st 
comer of the upper lake into the south-west comer of the lower. KaznakoflTs work 
was in prolongation of mine, i.e. to go round the Jaring-nor (or Tsaring-nor) lake, 
from where this stream runs out of it, up along the eastern and northern shores to 
where the Boloma or upper Hoang Ho runs into it, soon after its rise on the Starry 
steppe " of Odon-tala. We wore both successful. I returned to camp on the 
fourth and Eaznakoff on the seventh day. After our return we were fortunately 
able to fix astronomically the get. graphicid latitude of the point whence the Yellow 
river flows out of the Oring-nor. 

The lakes of the upper Hoang Ho, the Oring-nor and the Jaring-nor, according 
to most Mongols, or the Tsare-nor (the lake of clear water) and the Tsakemor (the 
lake of transparent shoalsX as the Tsaidam Mongols call these waters, are known to 
the nearest Tibetans as the Tso-khnor and the Tso-khchar, and to us Russians as 
Lake Russian and Lake Expedition, the names given to them by PrjeYalsky. Both 
these fresh-water basins, which are only separated from each other by a hilly 
isthmus some 10 versts broad, are 13,000 feet above the sea. The eastern, or Lake 
Russian, is about 120 versts in cirtumference according to its bank measurements, 
while Lake Expedition measures scarcely 100 versts. Both are bounded by high 
rooky shores, which in places take the form of narrow promontories cutting into the 
water. The rocks are generally composed of clay sandstone akin to olay-quartz 
schist, and here and there of limestone, though we found in the north-western 
comer of the upper lake large pieces and rocks of granite. The bays are sepaiated 
from the principal or running waters of the basins by flat necks of land or isthmuses 
which separate little lakes generally of salt water. There are islands in both. 
Judging from the lowness of the water, and the ease with which shoals can be seen 
on a clear day, the upper lake is shallow, especially on the western side, where 
islands jut out of the water as if no part of the promontories of which they really 
form the ends. Between these promontories and islands, as also across the lake on 
the southern shore, wild yaks can often be seen wading when wishing to avoid the 
long oirouitous round by land. The lower lake is rather deep. According to 
measurements taken by Laduigin along its longer axis, it was 15 sajens deep at a 
distance of 10 versts south of the point where the Yellow river flows out. On 
the 2drd the temperature at the bottom (7^*8 to 8^*2 ) was a little lower than on 
the surface (8®*7 to 12®*1). 

The colour of these clear waters was greenish-blue or dark steel, varying accord- 
ing to the light and the clouds. When there was a south wind the waves on the 
lower lake assumed massive proportions, and made an imposing noise beating 
against the shores* These, as well as the bottom, wore flinty, although at the 
deepest part of Lake Russian there is a quantity of red slime, in which, according 
to K. C. Merejkovsky, there were numerous different well-known diatoms. The 
breakers wash^ up a quantity of seaweed, which formed quite a high wall along the 
shore of the upper lake. Both lakes are connected by a stream of running water, 
which flows, as has been remarked before, into the south-west comer of the lower 
lake. It is about 16 versts in length, and has a width varying from 15 sajens to as 
much as 60 sajens, in places where it splits up into a network of branches. Where 
it has only a single channel the breadth does not exceed 80 sajens. During our 
»tay the water was yellowish, and drained off rapidly into the lowlying marshy 
chores, the muddy colour intermingling with the water in the lake. Red slime was 
plentiful, and the water was in consequence shallow and full of weeds. Our 
collection of fish was enriched during our stay here by the following apedmens : 
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Platypharodon extrmus^ Gymnocypris leptocephaluSf Nmachilua Utoliatkm^ N, 
KungmanWf N. robustus. 

The littoral is gODerally hilly save for two flat, broad valleys closiDg in on the 
northern shore of the upper lake, and disolosing to the north a view of the distant 
chains of mountains, the Munku-tsasato^ula and Khatuin Khara. The lower lake is 
open on its north and south-western sides. The streams Jaghuin-gol and Razboynik 
(brigand) add to the running waters, or more properly to the adjacent swamp, by 
flowing into it from the south. The more northern stream which can be seen on 
old maps, forcing its way through a hilly neck of land of schist and aplite, in 
reality does not exist. Vegetation in the sense of pasture is plentiful along the 
shores, and animal life is visible on every side. During my trip round the shore 1 
shot eight bears, one of them a she-bear with two cubs, while Kaenakoff killed an 
enormous old one. Of smaller animals we secured two B])ecimenB for the collection, 
a marmot and a Cants Ecklonu While camped here the weather was remarkable for 
the cloudiness of the sky and the quantity of atmospheiic deposits which visited us 
in the shape of bail, snow, or rain. When the sun shone its rays were noticeably 
warm, especially in the absence of wind ; but breezes blew daily, usually in a north- 
to-Bouth direction. The atmosphere was very transparent. 

Ivanoff, accompanied by three* of the natives, left us on June 25 to return to 
the Tsaidam. He took with him the boat, as well as our post for Russia and the 
collection of skins, etc., etc., which we had amassed among the hills. Having seen 
him safely off upon his return journey, we commenced to make our preparation for 
the onward march, not eastwards as before, but southwards into Kam. On the 
night of June 26, the evening before we left, a tremendous thunderstorm came from 
the south-west. Occasional and deafening claps of thunder shook the air. Streaks 
of fiery lightning snaked fantastically through the inky darkness of the night, 
at times brilliantly lighting up the wide expanse of water in the lake. The 
towering foam-flecked breakers, chasing one another in vain hot haste, dashed 
noisily against the irrespoDRive shore. And so it continued all night long, save 
that a heavy snowstorm joined the fienzied elements, covering the adjacent hills 
with a white shroud. At sunrise all was still, except the majestic waters fretting, 
blustering, and vainly raging. Having forded the Hoang Ho below where 
it issues from Lake Russian, the caravan bore south-west along the isthmus, 
behind which was hidden the western or upper lake. We revelled daily in the 
beautiful view on the eastern lake, more espeoially when we had to climb over high- 
lying ground abounding in grassy vegetation. What with fish jumping in the 
water, cormorants swimming about, to say nothing of gulls, white-tailed eagles, 
etc., etc., we ran no risk of being dull or requiring amusement on the road. Parties 
of N'goloks were constantly watching us, showing thetuselvos sometimes close and 
sometimes at a distance. Dadai amused uh by telling fortunes — telling our oosaacks, 
for instance, that some N’goloks would soon come into sight, that a khainik would 
fall sick, or that on the following day the chief of the party would kill a bear. 
On the fourth day we crossed a tributary of the Jaghin-gol, and after passing 
the memorable spot where the N’goloks made their first attack on the expedition of 
my never-to-be-forgotten teacher, wo pitched camp. 

After leaving the lakes we proceeded up the Jaghin-gol, every now and again 
crossing from one bank to the other. During its course this stream is in no way 
inferior to the newly risen Hoang-Ho, which it joins as the latter emerges from the 
upper lake. Including its bends and curves it is about 150 versts in length. High 


* Two Tsaidam Mongols and the Tangut guide, who was to leave them in the lower 
part of the Alyk-noring-gol. 




THROUGH EASTERN TIBET AND EAM. 


681 


up it follows an easterly direction, but lower down it inclines to the north-east. In 
places it flows through valleys and breaks up into branches, while in others it is 
squeezed into a narrow bed by overhanging banks and ridges, which close in on it 
with their sandstone rocks. Where narrowed by the hills its waters bowl madly 
onwards, and the stream is quite unfordable, but where it widens out the depth does 
not exceed 3 or 4 feet. In the rainy season the water is twice as high, and, 
leaving the river-bed, overflows the banks on to the adjacent lowlying ground. 
Like the valley of the upper lloang Ho, that of the Jaghin-gol was covered with 
feather grass [Stipa orientalis)^ similar to the bristles ot a beautiful brush, amongst 
which could be seen the Przi:'oaUkia iatujutim already flowering. In broader 
parts there were considerable stripe of Cohreaia thibetica\ a characteristic attribute 
of Tibetan plateaus. Lower down and along the sides was the lychnis, Adonis 
cesrulea, euphorbia, astragalus, with beautiful violet flowers, and occasionally the 
hedysarium. But more lovely than anything else were the magnificent pink 
flowers of the Incarvillea compiicta. On the hills were dwarf gentians, blue and 
white, straw-coloured pedicularis, large dandelion, and amongst the rocks the fem- 
like Fotentilla fruticosay and many other plants. The mammals in these parts 
were tlie same as in the other hills, the onjy difference being the quantity of this 
or that species. We saw more horde of wild yaks than any oiber aninnd in this 
locality, and we killed a number of the.n for the larder. 

Those who are travelling in Tibet for the first time, as well as old hands, find it 
very difficult not to spend much of their time studying animal life and to be con- 
tinuftlly shooting. Wild yaks afford the most enjoyable sport. I should mention 
that the large herds are much harder to approach than single beasts or small groups 
of them. The largest bulls seldom travel with the big herds, generally keeping to 
themselves. If one wishes to kill the young ones, one should follow a herd and 
pick one’s shot. The big old bulls are to be found only in the dark nullahs. 
Shooting yaks, in fact, is little different to shooting any other animals, but, inde- 
pendent of the numbers of animals in the neighbourhood, sport requires both time 
and knowledge, or what sportsmen call skill, and climbing the hills requires 
strength and endurance. Owing to the quantity of work which tberq always was 
in camp, I liersonally rarely went out shooting, save when we were making a pro- 
longed halt, as in Gan-su or Kam, and accordingly when an interesting anim^ in 
the shape of a bear or a yak came close to out camp, or near us on the morning’s 
march, I never missed an opportunity of shooting it. Before entering the Jaghin- 
gol valley wo had seen a nuuiber of wild yaks, but only at such a distance as 
to make it imix)88ible to go after them, and we were all mo^t anxious to try the 
destructive power of our new “ three-line” rifles on this the biggest of the animals 
in Tibet. The Jaghin-gol valley, where we were more than ever in, need of meat, 
and where we saw more wild yaks than ever, seemed to give each of us a chance 
of firing at, if wo did not kill, the « bukhu-guresu,” as it is called by the Mongols. 

One early morning, soon after entering the valley, when the caravan was on the 
march and skirting some high hills, which fell away in numerous spurs, I suddenly 
came on a group of wild yaks on the slope of one of these spurs. Having scented 
us, the beasts became alarmed and quietly began to move off, but one old bull 
quickly turned in our direction, and, after advancing a few steps, stopped, appar- 
ently undecided as to what to do. We could see at once, from the fighting way in 
which he carried his head, from the glint of his eye, and from the way he raised his 
sliaggy tail, that be was aogry and meant war. Slipping off my pony , I went 
down on my knee and opened fire on the great brute. The four^ shot brought him 
down, rolling over on the slope. After a minute or so he raised himself up on his fore 
legs, but his hind quarters dragged behind him, as his spine was broken. Though 
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helpless, the huge brute was mad with rage. His blood-shot eyes rolled round, his 
fore legs pawed the ground, an(i, moving bis head, he looked as if he meant charging 
and ornsldng us with his massive carcase. But he was mortally wounded, and, to 
put an end to his sufferiDg, 1 again fired at him. It took three more bullets before 
he fell and breathed his last. The destructive effect on animals of the new “ three- 
line ” rifle is wonderful. The bullet breaks up bones to small pieces, tears through 
muscle and membrane, and the more compact they are the greater the penetrating 
effect. We calculated that, as regards death -dealing capabilities, five or six of its 
bullets were equal to ten of the Berdan rifle. 

In addition to wild yaks, quantities of koulans were seen in the Jaghin valley, 
as well as a number of antelopes, which appeared generally to fall a prey to the wolf. 
Tibetan bears were to be found wherever the Lagomys ladacensis lived, and our 
collection was enriched by the skins of many of these animals — skins of all sizes and 
shades of colour from light to dark, and we seldom found such a variety among 
other animals. 

It rained continuously during the time we were in this valley, stopping only 
occasionally in the morning, when the caravan had to do its usual long march 
of perhaps 15 versts. At night or towards morning the tem|>crature used to drop 
to 3®‘8 below zero, and hoar-frost covered the ground. 

It is wonderful to what extremes of climate plants are impervious in their struggle 
for existence. With the rise of temi)erature by day they open out. At night, and 
in cold weather generally, they teem to go to sleep. It is difficult to believe that in 
a valley of north-east Tibet, on the same day in June, and iu the same place, 
travellers can fee winter all around, and yet in the middle of the same day, or 
perhaps a little later, they can look on a summer sceue. Snow which falls at night 
paralyzes vegetable and animal life for some hours. The ground is covered with 
snow ; creeping things hide in their burrows. Jays and finches (Pyrgilauda rufi- 
collit aud Onychospiza TaczanowsJcii) are not to be seen. One hears neither the 
voices of larks nor the humming of insects, as if everything bad disappeared — had 
died. But the moment the warm sun begins to i)eej) through the clouds, the snow 
milts, green patches little by little begin to appear, plants raise their heads and 
their flowers open; creeping things come out of their holes, finches and jays fly 
out, beetles, bumble-bees, and other insects crawl forth, and, in a word, nature 
comes to life again. The medium-sized and large mammals in the Tibetan hills are 
sufficiently protected from climatic discomforts by thick long wool. This is 
especially noticeable among the largest animals — the wild yak, for instance, which 
has on its belly a mass of shaggy hair which with those sort of beasts serves 
the purpose of bedding or a rug. 

During the rainy season, or it would bo more correct to say the rainy and 
snowy season, our tents, felt, and baggage generally got soaked through aud through 
with the damp, the surface of the ground was greasy mud, and our boots soon wore 
out. The lower ranks of our party, in particular, had a very rough time of it, and 
the worst duties were those of escorting the animals while grazing, or of cooking, 
and of the men on duty at night. Cooking the early morning tea was one of 
the most distasteful and difficult jobs, for the efforts of both reliefs* were required 
in order to get the kettle or teapot to boll on the wet yak-dung fuel. The first 
relief did his best to dry the fuel, while the other busied himself contiaually with 
the bellows, trying to keep the fire up. But, as the most important and dangerous 
hour for a sentry is early dawn, when Tibetans, like all other Central Asian tribes, 

' By night our sentries wore divided into two reliefs. The first relief till midnight, 
the second till dawn, when wo usually struck oamp. 
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attack, there was generally another of us awake to assist in boiling the tea, namely, 
one of the non-oonunissioned officers, Teleshoff or Jarkoy. The reader can imagine 
what difficulties we experienced in this weather with the natural history collection, 
especially with the plants, which require dry, fine weather. Our arms rusted badly, 
and required constant cleaning and attention. 

One of the tributaries on the right bank of the upper Jaghiu*gol brought us out 
on to a soft grassy pass, called the Chjabu-vrun, which is 15,170 feet above the sea. 
This ridge is called tht watershed of the Yellow and Blue rivers, whence to the 
north and west the hills of Tibet fall away in huge undulations. To the south the 
contrast is very great. Tht re one saw successions of deep nullahs, while in 
the distance the proudly towering freaks of the snowy Hatu-chu formed a perfect 
picture against the blue background of the heavens. No sooner had we crossed 
into the basin of the Blue river than Nature seemed literally to fawn upon us. 
The climatic discomforts which we had so lately endured became a thing of the 
past. Every day, as we descended along the nullah, the weather became milder, 
and the general view of the country was a pleasant relief to the eyes. Our 
herbarium and entomological collection grow apace, for everywhere around us the 
ground was carpeted with variegated plants, above which butterflies {PamasBiu$) 
fluttered, and from flower to flower of which flew hees, wasps, bumble-bees, and 
many other insects, disturbing the silence with their humming. In the noisily 
tumbling transparent waters of the brooks were fish — qpkua {Nemachilus homhi- 
from) and Schizopygopsis themiailis^ while in the hilly glades close to the banks 
we discovered an interesting new species of Microtus KaznakowL But the large 
mammals common to the mountains seemed to have disappeared — squeezed out, in 
fact, by man, the no^hem Tibetan, whom wo were soon to meet. The first inhabi- 
tants of the country whom we encountered along the banks of the Kbi-ohu stream 
were northern Tibetans of Namtso's camp, who had previously beard from Bining Fu 
of our probable entry into their country. As soon, therefore, as the sons of the absent 
old chieftain learned of our arrival, they ceased reviewing the warlike preparations 
of their subjects and galloped to our camp to meet us, accompanied by Badmajapoff 
and Dadai, whom we had sent to them, and by fifty of their fully armed warriors. 
It did not take us long to make their acquaintance and to establish friendly 
relations. The eldest son of the “bey-khu,” in bis father’s absence, apologized 
profusely for not meeting us on the top of the pass, but excused himself by saying 
that he had not heard of our arrival. Both sons, and especially the elder, seemed 
extremely partial to alcohol, and willingly drank the brandy and vodka which we 
offered them. It was late in the evening ere they took their departure to their 
tents, some 6 versts lower down the nullah, previously promising to meet us early 
next morning near their camp, to prepare an open piece of ground for our tents, and 
to allow us the use of their father’s grazing-grounds. 

They were true to their words. We were met next day near their father’s 
camp by the elder son, looking rather the worse for his strong refreshment of the 
previous night, and we pitched our camp hard by. The broad nullah was capable 
of aooomm^ating many people. Everywhere, both up and down stream, the place 
was black with tents, and on the outskirts were numerous herds of domestic yaks, 
sheep, and other cattle belonging to the chief. Here and there rode lightly armed 
horsemen, or there passed a caravan of yaks, laden with the household goods 
of nomads changing ground. Occasionally mendicant wandering lamas passed and 
pitched camp, ^eb white tents standing out sharply against the others, showing 
clearly to whom they belonged, who the owner was, and why he hod oome. The 
sound of tambourines, horns, and penioils were often to be beard in these moving 
chapels^ especially in the evenings. 
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That day, July 16, as we were making a halt, Eaznakoff and I, accompanied by 
Badmajapoff and Dadai as interpreters, and guided by the chiefs elder son, set out 
to call at the house of their absent father. Entering the large, roomy, and comfort- 
able tent, which was divided into two parts, one reserved for the guests, and one 
occupied by the women and household accessories, we took our places. Opposite us 
smoked a huge fireplace, with projecting sides, on which were some eight copper 
or iron pots of different calibre. The cook and mistress were busily occupied at 
the fireplace. They wore assisted by the latter’s young daughter, whilst a servant 
was making butter in some large tubs. After the well-known ordinary welcome, 
we were offered tea and “ juma,” and, afterwards, liberal jiortions of mutton from 
a sheep which had been especially killed in our honour. The eldest son of the 
“ bey-khu waited upon myself and my assistant, while his secretary attended to 
the wants of our interpreters. Neither the mistress of the establishment nor her 
daughter stopped looking at us from the moment of our entry till our departure. 
Having tendered our thanks for their hospitality, we took our leave, hut not 
before the eldest son presented us with a fox and other gifts usually offered to an 
honoured guest 

(T'* he continued,) 


STEREO-PHOTO SURVEYING.* 

By P. VIVIAN THOMPSON, Lieut. R.E. 

I. The Object and Uses of Photographic Surveying. 

The object of photographic surveying is to map the detail of a triangulated area at 
a minimum expenditure of time and labour in the field, and at a total cost so far 
below that involved in plane-tabling as to warrant the sacriBce of that high degree 
of accuracy attainable in good plane-tabling. From this it might ap{>car that photo- 
graphic surveying is necessarily less accurate than plane-tabling. This is not the 
case ; but, to attain the same degree of accuracy in detail, so many plates would, in 
certain classes of country, be required, and the plotting would be so tedious, that the 
photographic method might be loss economical than plane-tabling. 

One of the chief reasons why photographic surveying has not proved more 
popular in the past is that the method has been wrongly applied, and attempts made 
to compete with the plane-table or the chain in large-scale work. The economical 
advantages of the photographic method over plane-tabling increase as the scale of 
the map decreases, and as the ruggedness and general steepness of the country 
increases. These two conditions, viz. scale and nature of the country, must be care- 
fully considered before a photographic survey is embarked upon. Atmospheric con- 
ditions require less consideration, the balance being slightly in favour of photographic 
surveying in most countries, if a stereoscopic method is employed. Generally 
speaking, a small-scale contoured map in mountainous country of 2 inches to 1 mile 
or under, and of sufficient accuracy for all ordinary purposes (military operations in- 
cluded), would be most economically turned out by a photographic method. The timo 
occupied would vary from one-fifth to one-tenth of the time occupied in plane-tabling 
the same area, and the cost would vary in approximately the same proportion. 

Plane-tabling is necessarily slow, but thorough. To compete with the camera 
the plane-tabler must hurry, and hurried plane-taUing could not compare with the 
work plotted from photographs. In very hilly and precipitous country everything 

* Research Department, February 21, 1908. Map, p. 588. 



8TBEE0-PH0T0 SUBVBTINO. 


635 




586 


STEBEO-PHOTO 8UBVETINO. 


is in favour of the camera, and here the degrees of accuracy would differ very 
slightly. In many large tracts of country financial considerations render a detailed 
plane-table survey out of the question, whilst political or natural considerations may 
render it unnecessary ; but in most cases a small-scale contoured map is desirable, 
and in such cases the photographic method is the most economical way of obtaining it. 

Other cheap methods have been tried, sUch as combined reconnaissance sketches 
executed with pline-table or sketching-board, and pieced together by means of a 
graphic triangulation or other makeshift. In many oases a photographic survey, 
run concurrently with a rapid triangulation, would probably have proved less 
costly and have given a more satisfactory result. The stereo-photographic method 
should prove particularly useful in exploration work, railway recunnaissanco, 
colonial and frontier surveys on scales of 2 inches to 1 mile and under. 

The photographic work to be done in the field has been made quite systematic, 
and requires very little skill; no focussing is required, and each exposure is 
determined by means of an actinometer. Development of plates is carried out 
by time. It should be easily mastered by any surveyor after a few weeks* 
practice. For the use of travellers and explorers the method is peculiarly suitable, 
as DO technical knowledge of surveying is required, and any one with a fair eye 
for country could expose plates from which results could afterwards be plotM 
equal in value to a standard of plane-tabling which it might take him many years* 
training to attain. Another great advantage from the explorer*8 point of view is 
the small amount of time occupied in taking the views, and the extensive tracts 
of distant country that can be swept in from a single station. By using a suitable 
combination of lens, colotfi* screens, and plate, any distant point which cau bo seen 
with the naked eye can afterwards be plotted from the resulting negatives. In 
this way the photographer knows exactly how much detail he may expect to obtain 
in the plotted results. 

The feasibility of economical photographic surveying is entirely due to the state 
of perfection which the manufacture of ortbochromatic plates and colour screens has 
reached during the last few years. B. J. Edwards's medium isoebromatio plates 
were used in the Cumberland work, and are also used in Canadian surveys. The 
amount of detail, sharpness, and contrast compared with that.pbtainable on an 
ordinary dry plate is almost incredible. The results are too bright and the contrast 
too great to give an artistic effect, and for this reason ortbochromatic plates and 
dense orange screens are seldom applied to landscape work in ordinary photography. 
Hence little is known of its capabilities. Climatic effects on modem ortbochromatic 
plates are reduced to a minimum with ordinary care in packing. 

Figs. 2 to 5 show four reproduct’ons, each of which is one of a pair of stereo- 
scopic views employed in plotting the map of the country south of Keswick (see 
pp. 538, 539). Contact transparencies were used, and naturally gave much more 
detail when magnified six times than can be seen in these reproductions. 

A great amount of time and money is spent each year by explorers and others 
in taking photographs of unmapped country. With a veiy little extra expenditnre 
in time and still less in money, better views might be obtained, and, in addition, 
the material for a contoured map of all the country appearing in each view, 
probably several square miles in extent, could be made available, and this without 
moving more than a hundred yards. Unique opportunities are probably missed in 
this way. The camera outfit would cost no more than an up-toMlats Reflex 
camera ; the additional weight would be small. Some oentnl organisation at home 
would be required for plotting the results. This could be done economically by a 
plotter and plotting machine attached to any existing photographic establishment, 
where plates could be developed and transparencies prepared. 
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II. PBBTionB Pbotoobapuio Methods. 

The method of photographic Burveyicg employed hitherto lym in most cases 
heen identical with| or Bome slight modifioation of, the method employed by the 
Canadians in the Dominion Lands Survey, and described at length in ‘ Photographic 
Surveying; by E. Deville, Surveyor-General of Dominion Lands (1805). 

Theoretically, the accuracy of the Ganadinn method is ct nsiderablc, but as the 
method is one bued on intersections, each point, before it can be plotted, must be 
identi6ed in at least two views taken from points a (Kmsiderable distance apart. This 
necesutates either much forethought in the field, or a prohibitive expenditure 
in plates and time. The identidcation of similar points and the subsequent 
plotting are most tedious. In spite, however, of these difficulties and the 
hi^h standard of training required for the ecooomioal selection of views in the 
field, the Canadian Government has turned out admirable maps of the Rooky 
mountains by this method. It is estimated that the cost of a photographic survey 
under their conditions is less than one-third the cost which would incurred in 
plane-tabling the same area. 

III. STEBBO-PHOroeBAPHIO SUBYETING. 

This method was first worked out on a practical basis by Dr. Pulfrioh in 1903, 
but was suggested by Captain E. Deville some yea^ previously (vids Trans- 
adions of Royal Society of Canada, 2nd series, 1902-03, vol. 8, sect. III., “ On 
the Use of the Wheatstone Stereoscope in Photographic Surveying,** E. Deville ; 
also Dr. C. Pulfrioh, “Uber eine neue Art dor Herstellung topographischer 
Karten und fiber einen hierfiir bestimmten Stereo planigraphen,** Zeitschr^t fiir 
Instrumentenkundet Heft 6 (Mai), 1903, xxiii. Jabrg.). Concurrently with 
Dr. Pulfrich, who is a member of the scientific staff of the Carl Zeiss Works, 
Jena, Mr. H. G. Fouroade has been working in South Africa at a modification of 
the same principle (vide Journal qf the Institute of Land Surveyors of the 
Transvaal, No. fi, vol. 1, 1907). 

In outline, the stereoscopic method consists in taking photographs in pairs, in 
the same vertical plane, at a measured distance apart, and viewing these negatives, 
or positive transparencies made from them, in a special form of stereosoope. The 
eye-pieces of the stereoscope are provided with exactly simihr indices, which can 
be made to combine stereosoopioally with any given point in the view by icoreasing 
or decreasing the distance between the slides holding the photographs. The amount 
of separation required for stereosoopio combination is a measure of the range of the 
point from the plane in which the plates were exposed, and can be read on a suitable 
scale. Azimuth and elevation or depression can also bo read from scales on the 
instrument, thus completely fixing any desired point in the view. 

The following is a brief explanation of the method : — 

In the first place, the photographs of the country to^be mapped must be taken 
in pairs, so that they may be viewed in the stereoscope, which is a part of the 
plottitig apparatus. The ordinary atereoeoopic prints seen are, of bourse, taken 
in a camera provided with lenses mounted 2^ inches apart, which it the normal 
interooular distance of the human eyes. Consequently, objects situated more than 
a few hundred yards distant do not stand out in relief. 

In photo surveying, where ranges of several miles may be required, a much 
greater range of relief effect is necessary. This is obtained by taking the two views 
from points, say, 800 feet apart. The effect seen in the stereoscope is preoisely that 
which would be seen by an individual whose eyes were 800 feet apart, and ia 1440 
No. V.— May, 1908.] . 2 p 
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times the relief effect seen by the normal eyes. The distance between the two 
^ew points is called the ** stereoscopio base.*' 

In order that accurate measurements may be made from the plates, it is essential 
that the two plates should be exposed in precisely the same vertical plane. Both 
views are taken with the same camera. Fig. 6 shows the arrangement employed. 



A is the left-hand position of the camera, L is the lens, is a small telescope 
provided wlih cross hairs, and mounted in Y bearings on the upper surface of the 
camera. The Y bearings are carefully centred and set so that the line joining 
the Y'b is parallel to the axis of the lens. The telescope is collimated, and can 
be reversed in its bearings. B is a metal plate (sighting plate) provided with a 
small metal upright rod sight, K, about 6 inches high and quarter inch diameter, 
painted white on the lower half and black on the upper half, g and h are levels, 
and BO adjusted as to exactly correspond with the levels c and d on the camera; 
consequently, if the camera and sighting plate are levelled and interchanged no 
further adjustment for level is necessary. 

In setting up in the field the following procedure was adopted : — 

1. Set up camera at left station and direct it to include the view required 

(angle of view marked by sighting lines on upper surface of camera), 

2. Attach telescope and direct assistant, who has fixed sighting plate on to 

second trip^ 200 or 300 feet away, till he is approximately on the 

correct alignment. 

3. Complete levelling of camera and sighting plate, and bring cross wires of 

telescope on to sighting rod by slow-motion screw. 

4. Make exposure. 

5. ' Interchange camera and sighting plate, reversing telescope in its bearings 

to eliminate collimation in setting of the T’s. 

6. Bring cross wires on to sighting rod by slow-motion screw. 

7. Make second exposure. 

The time taken in setting up, exposing, and packing np again varies from 
fifteen to twenty minutes under favourable conditions, and provided the base has 
not to be measured. 

The measurement of the base, which would be done by a subtense method or 
by a stretched invar wire, would only occupy a few extra minutes, as no high 
degree of accuracy is essential, an error of ^ing admissible in small-scale work, 
The^two view points need not be at the same elevf^tion, 
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Oj, Oa are the two poaitionfl of the camera, separated by the known diatanoe^ 
L,Lj^ which is the « stereoscopic base.” The axer KiXi, NaXg art Jirtotly paraUel 


Geometrjca / exp tana C/on of the method 
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P is any distant point in the view. Images of P will be formed at-Pj and Pj on 
the negatives and Na. 

Then by similar triangles — 


PiN, 

-di. 


_L,K 
“ KP 

_LaK 

" KP 


/. P,N,-PaNa =/x 


(L,K - LaK) 
KP 


or PjNj - PaNa 


fu cal le ng th x Bte r eosoopio bas e 
projection of range on axis of lens 


Now, PjNj and PaNg can be measured on the negatives (P^Nj * PaNg is called 
the “ parallax ” of the point P), therefore the position of P is determined. Simi- 
larly, by measuring the distance of P above or below the horieon line on the 
negative (say A), and knowing the projection of the range of P on axis of lens ' 

(say R), the height of P above or below the camera station = — 
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For oonvenienoe all meafitirementa are made with respect to the left-hand 
oamera station. 

In practice these three measiuements for — 

(1) Parallax, 

(2) Aximuth, 

(3) Elevation or depression 

are reduced in the recently designed stereo -plotter to a single reading, vit. 
parallax. Asimutb and elevation or depression are automatically indicated. 


Measurement by Stereoscopic- vision . 


CL a 



B 


Fig. 8 shows the position on the plates of the point P in Fig. 7. 

The four triangular reference marks on each plate are imprinted by projections 
on the inside of the camera. The plate is pressed against them daring exposure, 
and since they are accurately set in the focal plane of the lens, all plates are 
exposed and marked in exactly the same relative position, and no focussing is 
required. 

If we can measure P,N, - PaN^, we have a measure of the distance of P from 
the plane of the plates. This measurement is effected by means of the stereoscope, 
in the eye-pieces Ej, Ea of which are indices or marks, I, made exactly similar in 
appearance. 

The eye-pieces Ej, Ba are carefully set and fixed at the interocular distance of 
the observer; the indices then “combine*’ stereoscopically and appear as a 
single index. 

The negatives are now so adjusted, by using each eye separately, that their 
central or principal lines coincide with the indices in the eye-pieces. 

If the negatives are now moved bodily, till, using the left eye only, the index in 
E, appears to touch any object Pj in A, then on using the right eye only, th| same 
object in B will appear somewhere t7 the right of the index in Eg, unless the object 
were at an infinite distance, in which case it would coincide with the index. 

Assuming the object selected to be at some intermediate distance, the effect 
transmitted to the eye senses on using both eyes, is that of an object standing out 
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in Bharp relief (much exaggerated owing to the length of Btereosoopio base UBed)} 
with an index BUBpended in Bpaoe at an extreme dietence behind it. 

If the right-hand negatire B is now elowly iLJved to the left iiidepecdently of 
the left-hand one A, the Bensatlon conveyed is that of ^e index advancing from 
the rear, until, when B has been moved through the parallax distance PjNi 
the index will appear to hang exactly over the object. This amount of parallax 
movement made is shown on a suitable scale. 

Now, this movement of the right-hand negative through the distance 
PiNj — P 2 N 2 , or the “ parallax distance,” has been shown 

focal length x stereo-base 
projection of range on axis oriens 

AsBuming the focal length and stereo-base to remain constant and equal, say 
6 inches and 200 feet respectively, it is clear that the parallax movement can be 
expressed in terms of the projection of the range, and shown as such on the parallax 
Boalo. 

Rg, suppose projection of range of P = 1000 yards, 

tbenP.N.-r,N. = ^1^^5"3mche. 

= 4 inch 

Again, suppose projected range of P = 900 yards, 

.1 tJ XT U XT X 200 
then P,N. - P,N, = ^ 3 

= f inch 

{Note . — Projection of range of P is the horizontal distance of P from the 
vertical plane in which the plates were exposed.) 

In this way the parallax scale can be graduated in yards, and in this particular 
case a movement from the zero to a point J inch away indicates a piojicted range 
of 1000 yards and a further movement of ( - ^ or iudioates a decrease in 
range of 100 yards. A movement of 10 ^^ inch can be read, and inch 
estimated on the drum. 

It is obvious that instead of using both eyes at the same time the measurement 
could be made by using each eye separately to bring the objects into coincidenoe 
with the indices, but the double obBervation takes longer and is less accurate than 
a single stereoscopic observation when both eyes are used at the same time, the 
accuracy of observation being approximately 3 : 5. 

In oases of abnormal vision where the stereoscopio accommodation is defective, 
the double observation would be necessary ; such cases are not uncommon, and it is 
advisable to select plotters whose stereoscopic accommodation is well developed. 
Individuals are found to vary to a considerable extent in this respect. 

Fig. 9 shows the principle of Dr. Pulfricb’s ** stereo-comparator.” 

Oj and O 2 are the object lenses, and of such a focal length as to form images of 
those portions of the negatives ah, cd, immediately below them at g and h after 
reflection at the prisms Pj, Pg, P 4 , and Pj. The indices (Ij, Ig, Pig. 8 ) are placed at g 
and h, Magnifled images are formed by the eye-lenses Bj and Eg. Interooular 
and foouBsing adjustments are omitted in the figure. 

The miorosoope may be considered as mounted on a bridge, A;, which is rigidly 
connected with the base plate mn. The microscope can slide along this bridge in 
a direction at right angles to the plane of the paper, the amount of movement being 
shown on a scale Sg (elevation and depression). 6 T is the main slide carrying the 
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negatives ah, cd. Its movement v^ith respect to the base plate mn la shown on a 
scale S (azimuth). RW is the parallax slide slotted into the main slide ; it oarriei 
the negative ct2. Its movement with respect to the main slide is shown on a scale 
S, (parallax). 

From a coDsideration of Figs. 7 and 8 it is obvious that the position in plan and 
height of any object can be plotted from readings of the three scales and S^t 
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and corresponding settings on a detached plotting-board. This method of plotting 
is considerably more^rapid than the Canadian method of intersections, but is not 
sufficiently rapid to enable a plotter to keep pace with a camera party. 

The mental picture of the natural features in the neighbourhood of the point is 
apt to be lost whilst the three verniers are being read and scales 'are being set on 
the detached plotting-board. 


The Steeeo-Plottke. 

With a view to simplifying the method and increasing the rapidity of the 
plotting, experiments were carried out at the School of Military Engineering early 
in 1907, and an instrument designed which makes the plotting of points and the 
reading of heights nearly automatic. To distinguish it from the stereo-comparator 
it has been called a stereo- plotter, as it combines the offices of the stereo- comparator 
and plotting board. Mr. Conrady of Messrs. Wstson & Sons, who was consulted in 
the matter, suggested many valuable improvements in design, and worked out with 
much care the optical and mechanical details. In this instrument the binocular 
microscope is of a similar pattern to that used in the stereo-oomparator (Fig. 9). 

The reading of the three scales B,, Sg, Bg is reduced to..a single reading of S., 
which is a spirally scaled drum graduated in yards, and the three separate corre- 
sponding settings on a detached plotting-board are reduced to a single setting on a 
plotting-board which is part of the instrument. In this manner the chances of 
error in reading the scales are minimized and the speed of plotting very much 
increased. 

Fig. 10 shows the stereo-plotter in its simplest form (see also Fig. 1). MN 
is the binocular microscope sliding in a directiun Im or ml on a bridge (omitted in 
drawing), rigidly connected with the base plate. N|, Ng are the negatives. N| ia 
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rigidly fastened to the main 
slide a&c, is fastened to the 
parallax slide de^ which can 
slide within the main slide. 

The main slide ahc is actu- 
ated by the handwheel y, and 
its motion transferred to the 
plotting-board by a screw shaft 
gh working in a sliding ouilar'A;. 
A stud or projection on k en- 
gages with and moves a radial 
arm, rk. As the main slide is 
moved, rk is moved correspond- 
ingly in azimuth. 

The movement of the mi- 
croscope is actuated by the 
handwheel Z, and its motion 
transferred to the plotting- 
board by the shafting Zj/im, 
mn working in a sliding collar, 
p, A radial arm, sjp, engages 
with a stud on p, so that as 
the mioroscope is moved up 
and down on the i^gatiyes, sp 
moves correspondingly from 
one side to the other, indicating 
elevation and depression. 

The parallax slide de is 
moved by the spiral drum /, 
which is graduated in yards, 
showing projection of range on 
axis of lens for a given base 
and focal length, win is a scale 
of yards set at right angles to 
rk^ wXf 8p, 

If rk and ep are equal to 
the focal length of the camera 
lens, it will he obvious, from a 
consideration of Figs. 7 and 8, 
that when any object in the 
view is brought into stereo- 
Bcopio combination with the 
indices in the eje-pieoes of the 
microscope by turning y, 1, 
and /, and when tvu is set at 
the range shown on /, then 
the intersection of rk i^th tvu 
gives the position in plan, and 
the intersection of ap with tvu 
along a suitable soale, yu, gives 
the height in feet above or 
|>elow the camera station, which 
is represented by r in plan. 



FIG. 10. 
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In practice, bo as not to obstruct the {dotting-board, the arms th and ip aid 
made twice the focal length, via. 12 inches, and by means of right and left handed 
screw threads a doable motion is imparted to the travelling collars k and p. The 
dram/ for convenience is graduated in yards for a base of 100 feet and foeal length 
of 6 inches, bat can be used with varying focal length and base. The scale wx b 
any required scale, usually 2 inches to 1 mile ; this allows objects up to 6 milea to be 
plotted. Usually a 200-feet or 300-feet base is obtainable, in which case a scale of 
4 inches or 6 inches to mile must be substituted at vw to give a result plotted at 
2 inches to 1 mile. For any other variation in base length a scale varying in 
proportion must be inserted at teas. 

The most convenient arrangement would be an elastic scale, but as this has not 
been found practicable so far, a number of scales varying by small amounts have 
been prepared photographically, and are inserted at unr as required. 

The great advantage of this stereoscopic method o^er the Oanadian method of 
intersections is that the surveyor knows that, having taken his pair of views, every 
point he can see in- the view before him will appear in the plotted result. Othsf 
advantages are the ease of contouring due to the exaggerated relief effect, and the 
elimination of time and labour occupied in identifying similar points in two views. 

The chief points to be considered are— I 

1. The most economical procedure in field work and instruments to be 
employed. 

2. The most rapid method of plotting the results. 

An outline only of the methods and instruments can be given here, with a few 
practical suggestions aad figures based on the experience gained in the Cumberland 
survey (see map opposite). 

1. Field Work*' 

In the .first place, an extensive survey, whether plane-table or photographic, 
must invariably be based upon an accurate triangulation or network of triangles. 
The usual method of executing the triangulation is by means of a theodolite. A 
series of points are thus accurately fixed, and upon them is hang the plane-table 
or photographic work. 

The tendency in photographic surveying is to nee a photo-theodolite, which 
is a camera and theodolite combined. These instruments are neoenarUy heavy 
and costly. The construction is unsound as far as the theodolite is conoemed, 
and, considered as a camera, the instrument is cumbersome and excessively 
heavy. In practice the camera station is seldom the triangulation station— the 
former being chosen with a view to economical expenditure in plates, and hence 
in time ; the latter being selected with a view to well-conditioned triangles and 
inter- visibility. 

Local conditions will determine the beet procedure to be followed in any 
particular case, but, generally speaking, a surveying camera and separate theodolite 
party are considered the most economical arrangement. A surveying camera 
with a light graduated horizontal plate, sufficiently accurate for resection purposes, 
would often be most useful. 

The camera party would usually consist of one surveyor and one assistant 
(photographer). Each would carry a load of from 15 to 20 lbs. The triangulation 
party proper, with a fi-inch theodolite, might be a day or so in advsnoe, or 
the triangulation might have been carried out some time previously. The best 
form of signal is a light inclined staff, with 2 yards of black or white bunting 
attached to its end. i 

All i)artie8 traversing the ground should make notes on the topography, such 
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$M dinotbiu of curwnt in itroftmt, bridges, sames of farms and Tillagoe, etc. 
One of the great advantages of.plane-tabling is tha^ every portion o.'t>a gr^ind is 
traversed, and no detail missed. 

The measurement of the stereoscopic bases is always desirable, but not always 
essential. If the camera station is fixed, and also some other point in the view, 
base measurement may iii rapid work be dispensed with. An experimental survey 
of approximately 60 square miles was carried out by the writer of this paper in the 
lake district of Cumberland in August, 1907 (see accompanying map). In this case 
there was an existing triangulatioc, which had been executed for mstmotional 
purposes a few days previously by a party of R.E. officers from the School of 
Military Engineering, Chatham. The average length of sides was approximately 
2 miles. This being a comparatively close network of triangles, no basea were 
measured, as it was always possible to include a (fiangulation station in each view 
pair, and to resect the camera station. Development of the day’s work occupied 
less than an hour each evening. A dark room or tent is not required. Stand or 
tank development is the simplest method. 

The camera equipment was of an improvised nature, being a Canadian Survey 
camera supplied by Messrs. Sanger Shepherd, and adapted for use in the stereoscopic 
method by mounting a small sighting telesco^^e on its upper suriSce. Slow-motion 
gear was added to its base plate. 

Owing to its improvised nature very considerable errors in alignment were 
introduced, and no corrections were applied. In spite of this, however, the result 
approximates fairly closely to the Ordnance Survey sheet of the same area. Con- 
siderable time was occupied in experimenting with and testing the gear, which had 
only Just been ooipplei'jsd. The chief sources of error, so far as the field work is 
ooDoemed, are — 

(1) error in alignment ; 

(2) error in base measurement *, 

(3) lack of definition in the negative. 

There are other minor sources of error, which may be neglected in the class of 
work aimed at, where the degree of accuracy required is not greater than 0*5 per cent. 

Under given conditions the degree of accuracy attainable can be precisely deter* 
mined, and, conversely, the conditioDS for a given degree of accuracy can be arrived 
at (vide * An Elementary Treatise on Phototopographic Methods and Instruments,’ 
by J. A. Flomor : Chapman & Hall, 1906). Errors in alignment and base measure- 
ment are merely matters of instrumental refinement. 

Definition of the negative may be considered to de^)ond on the focal length of 
the camera lens, and the fineness of the grain of the plate. The most economical 
combination is found to be a 6-inch lens, covering a balf-plate, 4;f inchi s by 6^ 
inches. It has been found by experiment that a 6-inch rapid rectilinear lens, 
when stopped down to /45, gives a definition equal to approximately one and a 
half times the defining power of the normal human eye, viz. approximately 40'’ 
of arc. This introduces a parallax error in the negative of 0*0016 inch. This error 
could be reduced by using a lens of longer focus, but the decrease in angle of 
view would necessitate a greater expenditure in plates and time, or larger plates 
and camera, entailing considerable increase in weight, bulk, and cost of equipment. 

The probable error in a single stereoscopic observation in the stereo-plotter is 
found to be 0*0012 inch. This includes the error in setting of plates, scales, etc. 
A monocular observation, on the other hand, would give a probable error greater 
than 0*0012. 

This error 0*0012 inch in parallax reading could be reduced by greater refine- 
ments in the Instrument or by using a finer-grained plate and a more perfect lens. 
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The following table of errora has been prepared ao that the oonditiona for any 
required degree of accuracy can be aaoertained. The probable errora in alignment 
and base measurement assumed, viz. 20 aeconds of arc and respectively, are 
large and not likely to occur in any work of a careful nature, but might appear in 
rapid reoonnaiaaance work. 


Data fob Table of Ebbobs. 

Gamera 0-inc}i focus. 

(1) Probable error in alignment = 20 sec. arc.* 

(2) Probable error in reading of parallax and setting of plates and scale in 
stereo-plotter = 0*0012 inch. 

(3) Probable error in rapid base measurement = 

o = error in range due to (1) 

_ (ra nge)* x 2 0 sin 1 inch 
~ base 

2 ) = error in range due to (2) 

— 0*0012 (range)* 

~ base X 0 ± 0*0012 (range) 
h - error in range due to (3) 

_ (range) 

“ 400 
Mean error = 


Table of Ebbobs. 




Bsbe 100. 




Base 200. 



Error In height. 

EUiige. 

- - 



M«»n 
error . 




Mean 

error. 

- 



a 

P 

b 



P i 

l> 

^ J 


Base 100. 

Beee 300 

500 

0*2 

0-5 

1’2 

1*2 

01 

0-2 

1-2 

ir> 

0-2 

0-3 

1000 

1*0 

20 

2 5 

3-2 

0-5 

10 

2*5 

27 

06 

0*6 

1500 

2-2 

4’6 

87 

G-2 

M 

2-2 

87] 

4-2 

1*2 

0-8 

2000 

4-0 

80 

50 

10'2 

20 

41 

5 0 

6-8 

20 

14 

2500 

0-2 

12 G 

6*2 

15:4 

81 

G*3 

62 

9-8 

81 

1*0 

3(K)0 

00 

181 

75 

21 5 1 

4-5 

90 

7 5 

120 

4-3 

24 

3500 

12-7 

25-7 

87 

29-0 I 

G-4 

12-9 

87 

16-8 

6-0 

84 

4000 

i(;o 

32 2 

10*0 

87-3 

8*0 

16’2 

100 , 

206 

7-6 , 

4*1 

4500 

20-2 

40-8 

11*2 

460 1 

107 

204 

11'2 

25-3 

9-4 

57 

5000 

25*0 

50 5 

12-5 

67 7 1 

12-5 

254 

12-5 

80-8 

11-5 

62 

GOOO 

30-0 

72-5 

150 

82 3 

IHU 

86-2 

150 

43 1 

16-5 

86 

7000 

49 0 

09 0 

17 5 

1122 1 

24 5 

49-5 

17-5 

57-0 

22-4 

114 

8000 

64*0 

130 0 

20-0 

146'2 

32 0 

650 

20-0 

75-1 

29*2 

16*0 

10000 

1000 

204 0 

25 0 

2280 

500 

1020 

25 0 

116 3 

45 0 

23-3 


Focal length of oumora lens = G inches. 

(а) p.e. in alignment =: 20 seoonds of are. 

(p) p.e. in reading of parallax = 0 0012 inch. 

(б) p.e. in base measurement = 

100 yds. on scale 1 Inch to 1 mile = 0*057 inch. 

Noie.—'BrtoTB in height are oaloulated for points at a mean elevation or deprSiiion 
of 10®. 

From the above table and formulm, the degree of accuracy for any set of 
conditions can be determined, or any required degree of accuracy ensured by varia- 
tion in the length of stereoscopic base and focal length of camera lens. 
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The nature of the country, the aoale of the map, the vertical interval of the 
contours, will determine the number of points to be fixed per square mile. Under 
average conditions, it may be taken to vary from 50 to 200. For economical work, 
a plotting machine should be able to keep pace with a camera party ; that is to 
say, it should be capable of fixing in plan and altitude from 500 to 2000 points 
per diem. 

By the Canadian method of intersections, twenty-five points plotted by at 
least three rays is considered a good day’s work.* 

Mr. Fourcade's instrument, which works on similar lines to Dr. PulfricVs 
stereo-comparator, gives twenty-fl/e points per hour in the hands of an observer 
who has had no practioe.f 

The Rtereo-plotter was designed with a view to increasing the speed of plotting. 
It has been found that with this instrument from 100 to 150 points per hour can bo 
fixed. The present instrument is an experimental one only, and admits of several 
improvements which would increase the speed of plotting and its accuracy. 

The procedure adopted in plotting was as follows. The triangulation stations 
IcIHered, and the resected camera stations numbered, were carefully marked on a 
large sheet of tracing cloth. Each .piece of plotting when completed was then 
placed beneath the tracing and oriented by means of two fixed points, or one point 
and an azimuth. The detail was then traced on the tracing cloth. 

In this way the map was built up, and very little adjustment was found 
necessary where the different portions n^et. 

The rate of plotting of the Cumberland survey was approximately 8 square 
miles per diem, the rate of field work was 10 square miles per diem. From 40 to 
70 points per square mile were plotted* In considering these figures it must be 
remember^ that this was a first attempt, and executed with more or less improvised 
instrumonts. The advance made, however, is encouraging, and I am now oonsidering 
the design of an improved plotting machine, or ** stereo-planigraph,” which will be 
entirely automatic, and in which contours can be traced direct on the plotting sheet 
without any reference to scales or settings, and without moving the eyes from the 
eye-pieces of the stereoscope. Preliminary drawings have been shown to Mr. 
Conrady, whose expert advice throughout ims been of the greatest assistance. He is 
of opinion that the construction of the instrument offers no insurmountable 
difficulties. The increase in speed and accuracy of plotting should be very 
considerable.! 


After the paper, Sir David Gill : I note with very great interest that with 
observations by stereoscopic methods you get twice the amount of precision that 
you do from measurements depending upon angles at right angles to the line 
of sight* That was Prof. Forbes’s experience. He said that with his little 
balloon with the rope hanging down (which oorre.^ponds with the bottle-shaped 
figure in this apparatus), he found he could get the appreciation of parallactic 
displacement twice as accurately by the stereoscopic method as he could by the 


* Vide * An Elementary Treatise on Phototopographio Methods.* By J. A. Flemer. 

t Journal of (he Institute of Land Surveyors of ihe Transvaal^ vol. 1, No. 6. 
t Biuoe writing the above, funds have been allotted by the Royal Engineer Com- 
mittee for the oonstruotion of a new light oamera equipment and an improved steareo- 
plotter. Experiments will probabl)* be carried out with these instruments in the 
pourse of the summer. 
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method of xneaiurament at right angles to the line of tight. With regard to the 
dotailg of this inttrumeDt at deecribed in thit paper which wat kindly tent 
na in advanoe, I yenture to tuggest that it might be a very good thing if 
an appendix to the paper could be given written from a technical point of 
view, deecribing more perfectly and technically and without fear of an algebraic 
expression exactly wbat it is tbe author has done, and desires us above 
all to 'understand. The only objection I find to this method of plotting co- 
ordinates is that you do not get the full advantage by that method of the 
magnifying power which you apply in reading the negatives or positives from 
it. The meohanioal translation from the instrument to paper necessarily involves 
some loss of accuracy, and of course, if one wanted really, with a fi-inch focus, 
to get the utmost that could be got from the instrument, you would use a 
much larger measuring apparatus, and magnify the original photographs so as to 
diminish the .mechanical errors of tbe reproduction. I might remark that tbe 
estimated error of in the measuring of the base by an] invar wire is a 
most extravagantly large one, because you can, without the very least difficulty, 
measure to yryjoai ^ possible precaution to 

Major Hills : I should like to say a few words, perhaps in the first instance 
somewhat in the nature of a personal recantation, because 1 have been rather sceptical 
about photographic methods of surveying, and pome time ago, when I first heard of 
the stereoscopic method, 1 was not inclined to believe in it. I must, however, say 
that after seeing how the work is done and how simple the operations are, I a*n 
completely converted to the photographic method as applied in this particular 
development of it. The principal difficulty of photographic surveying in the past 
has been the identification of points as seen from different stations. That difficulty 
is not only got over here, but 1 may say rather more than got over, because 1 
think it is actually easier to identify points in these photographs than on the 
ground. 

Another salient advantage of this method is the rapidity of the plotting, and 
consequently the old objection to photographic surveying, viz. its extreme slowness 
compared with plane-tabling, disappears. This can be further accelerated if two 
men are employed, one to set the microscopes, and one to draw. I think this 
stereoscopic method, combined with a plotting machine, as shown us this afternoon, 
has a very large future before it. 

Mr. OoNBADT said that in bis opinion tbe accuracy of the map produced on the 
instrument did not depend upon the mechanical transmission of tbe direction and 
height to any great extent. The parallax, on which tbe distance of the various 
points depended, was a very small quantity, and it was the accuracy attained in the 
measurement of this by a coarse screw that put a limit to the precision attainable by 
tbe instrument. If speed in working were sacrificed a fine micrometer screw might 
be substituted for the measurement of tbe parallax, and tbe accuracy of tbe 
resulting map would be increased without sacrificing the mechanical transmission 
of two of the co-ordinates. 

Major Close: Before thanking Mr. 'rhompsonfor his lecture, I should like to 
say that Mr. Beeves * will give us a demonstration cf his new distance finder, and I 
think it would be better if we had that paper first ; then we could get round the 
instruments and examine them afterwards. As regards tbe paper we have just 
listened to, I think myself that the method is certainly bound to come in for Ibture 
local exploration, but I do not think it is likely to be adopted for exact and 
extended surveys for a very long tirae. I do not think you have got the aooursQy 


See Geographical Journal for April, 
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neoMivj, nod U hu, the' fyndnmental defect you do' no(^ v(\lk f.ver the 
ground; and also there ie this difficulty, that in wooded country and in flat 
country you really cannot use it at all. But I think it should undoubtedly be 
adopted by people who are engaged in exploring mountainoua regiona which are 
difficult to get at, or in the ordinary explorer’s work where a man may very likely 
camp for a week or two in a place, where he can take the photographs ; after he 
comes home these can be developed and a regular map produced — sometbing very 
much better than the explorers bring home now. There is one other point 1 should 
mention. I think I may fiay, on behalf of the Research Department, that we do not 
mind how technical a subject is. This time we ought certainly to have an 
appendix to the paper, an appendi.^ which will give the more technical side, which 
has been omitted in the paper which was circulated. On your behalf I beg to 
thank Mr. Thompson for his exceptionally intereRting paper. 


REVIEWS. 

EmOPE. 

France. 

* La France.' By Vidal de la Blache, Membre de I’lnstitut. With S02 engravings 
and maps in the text, and a separate coloured map. Paris ; Haohette. 1908 
[1907]. Pries 25 /r. 

This admirable and indeed model geographical work, model in point of style 
as weU as of geographical interest^ was reviewed on its origbal publication 
on p. 112 of vol, 28 of the Journal, It has now been converted into a handsome 
quarto volume, with wide margins and numerous pictorial illustrations, which add 
to ite geographical value; for these views are all carefully selected to illustrate 
distinctive geographical features, and all have notes appended to set forth their 
geographical signiBoanoe. The only complaint that can be made is that these 
notes are in a type rather too small, and, on the glossy paper, rather too faint to be 
easily read, especially where the lines run across the whole width of the page, and 
are thus not very easy to follow. 


ASIA. 

Bubma. 

* The Province of Burma.’ By Alleyne Ireland. Boston and New York : 

Houghton & Mifflin. Two vols. Pp. xxi., 1023. 2 Maps. Price $10. 

These two massive volumes are the first instalment of the Report on Colonial 
Administration in the Far East, for the preparation of whiob Mr. Ireland received 
the appointment of Colonial Commissioner of Chicago University in 1901. In a 
general preface he acknowledges the very full assistance, both official and unofficial, 
which he has received in the prosecution of his work, and these two volumes alone 
are sufficient evidence of the careful use he has made of it* He premises that no 
attempt has been made to render the volumes attractive to the general reader, but 
no reader could fail to appreciate the admirable arrangement of the volumes con- 
sidered as works of reference ; the only possible criticism in this oonneotion appears 
to be that, in view of the full analysis of each chapter given in the contents table, 
the index might, perhaps, to a greater extent than it does, have given each detail 
in its own alphabetical place, instead of grouping details under general headings, or 
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omittlog them. To take one example, tbe word ** roads" does not appear, yet 
these are fully treated. Mr. Bartholomew has provided a map of Burma, and a 
political map of Further India and the archipelago. 

The author opens with a general description of Burma. Serving, as it dues, 
merely as an introduction to hU special subject, it is of no great length, hut, like 
the rest of the work, it is characterized by very careful classification, and so leaves 
a clear impression. The history of the British acquisition of Burma is followed by 
an ethnographical chapter. The government in its present form is then dealt with, 
preceded by a short historical summary. The next chapter (the fifth) deals with 
the general administration of the country; the next with the civil service, and 
here the opportunity is taken of describing at considerable length the Indian Civil 
Service, with a historical retrospect, and full details as to the present method of 
examination and appointment. A chapter on each of the following subjects : 
judicial administration, police, prison administration, public instruction — the last a 
long chapter of particular interest — brings the first volume* to an end, with the 
exception of a number of appendices, classified in their relationship to matter in 
the preceding chapters, and in great part statistical. The second volume Is mainly 
concerned with finance and special and local administration. Three chapters are 
devoted to the first of those subjects, the importance of the land- revenue system 
demanding one. There follow the administration of the forests, and public works, 
including oommimioations (railways and canals), irrigation works, etc. Then in 
sucoessive chapters the administration of municipalities, villages, medical and 
sanitary affairs, harbours, the Shan states, and the Chin hills are dealt with, and the 
final chapter is devoted to trade and shipping. As in the first volume, a number 
of appendices follow, principally statistical, but including details of the opium 
regulations, and of the land-revenue settlement in Lower Burma. There Is also a 
glossary of Indian and Burmese words used in the course of the work, and a " con- 
tribution to a bibliography of Burma," but it should be noted that, in addition to 
the latter, the author has adopted the admirable plan of quoting the leading works 
of reference and other sources for each subject at the head of each chapter. 

The value of these volumes to students of antbropogeography is evident, and 
in undertaking bis stupendous task, Mr. Ireland has rendered invaluable service 
to all interested in tropical colonization. 

AFRICA* 

Egypt. 

‘ Modem Egypt.’ Uy the Karl of Cromer. 2 vols. I/mdon : Maomillan & Co. 1908. 

Price 24«. net. 

To the student of modem Egypt, who is versed in the very extensive literature 
on the subject, this authoritative — and, one might almost add, semi-official — work 
by Lord Cromer will be found most illuminating. It is not only a priciB of 
British policy by its leading exponent, but also an historical retrospect of the 
rehabilitation of Egypt : from its bankruptcy through Ismail Pasha to the recogni- 
tion — and, to some extent, the regularization— of the British Occupation by the 
Anglo-French Agreement of 1904. Xu a word, it is the commentaries of the 
Emancipator of Egypt. 

Lord Cromer, as an historian, possesses the rare qualification of being able to 
get outhide of himrelf " as a statesman and man of action : he criticizes freely and 
impartially bis own participation and responsibility in the events recorded. The 
spectacle of this great Proconsul rendering an account of his stewardship is ve|y 
piquant. He examines, with the skill of an expert behind the scenes, each critical 



beVibws. 


fe58 

period in tlie regeneration ^of Egypt and of adventuree u.* t‘e Sfian; he 
quotes elaborately, not only from official, but also from private, despatches to 
illustrate his argumeots; and he concludes his work with a general survey of the 
country, the details of which may be studied in his annual reports to H.M. Govern- 
ment. He accepts responsibility and awards it with a fearlessness that is always 
logical and often generous to others. The careful calculation and cold sanity of his 
policy and view^, which have borne the test of time and experience, are lucidly and 
modestly expounded ; and the dramatic episodes are doscribed with the freshness 
and charm of a gifted man of letters. He deals with general principles, and bis 
treatment is broad and philosophical. Our only quarrel with him is that he should 
have adopted the French translittiation of place-names — and, worse still, in some 
instances only. 

The first part of this work ends witli the fall of Ismail, when a new order of 
things was introduced into a Pasha-ridden land ; the second part is concerned with 
Tewfik and the Ar4bi revolt ; and the third part deals with events in the Sudani 
from the massacre of the Hicks' expedition to the death of Gordon and the evacua- 
tion of the country, including chapters on the reconquest of Khartum and the 
de%ioe of Egypt. The chapters of the concluding parts deal whh the dwellers ia 
^1^0 machinery of Government m this land of paradox, the reforms intro- 
duced in the several departments, and with the future of Egypt. 

Under these heads, some of Lord Cromer's dicta may be quoted. Speaking of 
the Anglo-French Note of January, 1882, he says: **From the moment the joint 
Note was issued, foreign intervention became an almost unavoidable necessity." 
Bumming up the issue of Tel-el-Kebir, ho says : ** The true nature of the Ardbi 
revolt was i^understood. It was more than a mere military mutiny. It partook 
in some degree of the nature of a bond fide national movement. ... It was, in a 
great degree, a movement of the Egyptians against Turkish rule. . . . Armed 
British intervention was, under the special circumstanoes of the case, the only 
possible solution of the difficulties which existed in 1882. Probably also it was 
the best solution." In regard to the Sudan, Lord Cromer states : ** Mr. Gladstone’s 
Governmeut made two great mistakes in d^ing with Soudan affairs in their early 
stages. . . . The Government did nothing to stop the departure of the Hloks expe- 
dition. ... No Englishman should have been sent to Khartoum. ... It was a 
mistake to choose General Gordon. ... It is, in my opinion, to be regretted that 
General Gordon was not allowed to employ Zobeir Pasha. ... A great and 
inexcusable mistake was made in delaying for so long the despatch of the Gordon 
relief expedition. . . . The Government acted wisely, after the fall of Khartoum, 
in eventually adopting a defensive policy, and in ordering a retreat to Wadi 
Haifa. Lastly, it may be said that British Government were extraordinarily 
unlucky.” 

Speaking of the future of Egypt, Lord Cromer s-iys : ** I make no pretension to 
the gift of political prophecy. I can only state my deliberate opinion, formed after 
many years of Egyptian experience, and in the face of a decided predisposition to 
favour the policy of evacuation, that at present, and for a long time to come, the 
results of executing such a policy would be disastrous. ... It may be that at some 
future period the Egyptians may be rendered capable of governing themselves, . . * 
hut that period is far distant. One or more generations must, in my opinion, pass 
away before the queetion can be even usefully discussed." Finally, Lord Cromer 
stalest ** Egypt must eventually either become autonomous, or it must be in<- 
oorporated in the British Empire." 

A. aw. 


No. V.— Mat, 1908.] 
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South Africa. 

* Hiatory aud Ethnography of Africa louth of the Zambesi.’ By O. HoCali Theal, ll.x>. 
In throe volumes, witli Maps and Plates. Vol. 1, *’Tbe Portuguese in Bouth Africa 
from 1505 to 1700.” Pp. xxii. + 501. Swan Sonnensohein, 1907. Price 7$, Gd, 

Since the late Beyentiee, when he first began to publish, Dr. Theal has issued so 
many more or less comprehensiye works on South African matters, under the same 
or diverse titles, that the bibliographical record has become somewhat confused. It 
is therefore desirable to explain that the present is the first volume of the third 
edition of the history of South Africa from the advent of the Portuguese in 1505 to 
the British occupation of Cape Colony in 1795. But here again the general title is 
modified by the added word ** Ethnography,” a change, however, which is fully 
justified by the large amount of fresh matter now introduced concerning the Bush- 
men, the Hottentots, and the Bantus, that is, the three main sections of the native 
populations south of ' the Zambesi. 

This added matter, which occtipies about one-third of the whole volume, is of 
special value, being for the most part the result either of original research, or of 
information obtained at first hand by the author during his long association with 
the aborigines. Nor are the details confined to the present inhabitants, and ample 
reforencos are made to the shell-mounds of Mossel bay and the East London 
district, as well as to the rude unpolished implements which correspond to the 
palflBoliths and eoliths of the northern hemisphere, and **have be^ found in 
situations where they must have lain undisturbed for an incalculable length of time.” 
Early man is thus seen to have ranged all over the Austral region, where he is pro- 
bably still represented by the nearly extinct Yaalpens of the Limpopo valley, who 
are quite distinct from, and far more debased than, the Bushmen, though often con- 
founded with them. Unfortunately, they have been overlooked by Dr. Theal, unless 
they be the people about whom he tells us that the Transvaal Bsntns had a tradition 
that on their first arrival on the banks of the Limpopo they met some savages who 
had no knowledge of fire, and whose only weapons were sticks and stones. 

On the difficult question of Hottentot-Bushman relations, the theory is advanced 
that both were originally of one stock, which had its cradle in Central Africa, 
whence they migrated at long intervals to their present seats south of the Zambesi. 
The Bushmen came first, and were followed after a great lapse of time by the 
Hottentots. That interval was so great that the Hottentote had advanced from the 
hunter to the pastoral stage, and, perhaps by an infusion of Hamitic blood, had in- 
creased In stature, while their character and habits bad undergone a marked change, 
losing *'much of the energy and alertness which distinguished the Bushmen, 
because their mode of existence no longer required the exercise of these qualities.'* 

The Bantus also are brought from the north, but were preceded in the present 
Bhodesia by a far more cultured people of uncertain provenance, to whom are 
attributed the extensive gold-mines, the associated monuments, and vast irrigation 
works of that region. They may have been ** traders from the great commercial 
city of Tyre,” and it is suggested that '* the fleets that went down the Bed Sea to 
Ophir in the time of Solomon are not inapplicable to voyages to the Zambesi or to 
Sofala. What is certain is that at some time in the past, of which there is neither 
written record nor tradition now, mining operations were carried on over an 
immense tract of country south of the ZambesL” The present Bantu populations, 
referred to as ** recent immigrants,** are expressly excluded, while the late date of a 
few centuries assigned by Dr. Bandali Maolver to the works is obviously regarded 
by Dr. Theal as paradoxical 

The hiitorioal section of the volume, having already been noticed, need not 
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dAtun 08 , and it only remaiiu to say that ths abr^moe of an indaxMc all more 
to be regretted, since the author tells us that each rolume may be regarded as a 
complete work in itself. A. H, K. 

Tuh2bia. 

* La Tunisio et I'csuyre du proteotorat fhu:i 9 aiB.’ By Gaston Loth. Paris : Librairie 
Oh. Belagrave. 1907. Juried fr. 

M. Gaston Loth, Director of the College Alaoui at Tunis, is already known as 
the author of several well-informed books on Tunisia. The volume now before us 
is specially devoted to a survey of the progress made in the regency under French 
direotion—that is, sinoe 1681. 1\id beyUoal government, the judicial organisation, 
the financial r^tme, education, defence, communications, the land laws, agriculture, 
and commerce are all described in a lucid and concise manner, so that the actual 
condition of the country is plainly exhibited. France has good reason to be poud 
of the results of her twenty-five years of labour. Her task in Tunisia has been of 
much the same character, though more free from international fetters, as that 
England had to face in Egypt, In both instances the most striking result has been 
the.increase of the economic resources of the countries occupied. While, however, 
the material prosperity of Egypt oontinyes to depnd upon agriculture, Tunisia a few 
years hence will find its chief source of wealth in its enormous deposits of phosphates. 
It already exports more phosphates than any other country in the world. The 
ultimate efifect of the development of this industry oan only be conjectured ; though 
it will soaroely make the Tunisian deserts blossom like the rose, it will bring back 
to the land something of the prosperity it enjoyed in Roman times. 

Besides the subjects mentioned, M. Loth has a short opning chapter on the 
physical aspect of the oountry, in a few striking sentences giving the characteristics 
of the four zones into which Tunisia is divided ; and in his four last chapters he 
gives a topographical survey of each of these zones, with special descriptions of the 
chief towns, and brief notes on the principal antiquities. When it is added that 
there are also two chapters in which the history of Tunisia is summarized, the 
comprehensive nature of the work will be realized. Ethnography is almost the 
only subject left untouched. M. Loth, nevertheless, calls attention to the fact that, 
despite their subjection to Carthage, Borne, the Vandals and Byzantines, Arabs, 
Spaniards, and Turks, tbe Berbers have retained their distinctive character without 
sensible modification. He accounts for this fact by a consideration of the nature 
of their country. “ Sur un sol fractionn^ en une multitude de petite cantons gdo- 
graphiques les Berbdres devaient forc4ment vivre en tribus Isoldes les unes des 
autres; les divisions intestines seront la rdgle, Tentente sera Texceptlon. Ainsi 
s'explique la sdrie des dominations successives, la violence des mouvements de 
rdaction, le caraetdre dphdmdre des viotoires nationaleB,’* This argument, if not 
fully convincing, is another demonstration of the importance of a knowledge of 
geographical conditions to a comprehension of history, as well as to the study of 
ethnography. The book has over seventy illustrations, but no map. 

F. B. 0. 

POLAR REGIONS. 

Afiono Exploration. 

* Bound about the North Pole.' By W. J. Gordon. L^don : Murray. 1907. 

Pp.xii.,294. Mmjm and JlhutraHam. PWoe 16«. net. 

This summary of Arctic exploration is laid out upon somewhat novel lines. It 
has been the autborie object to deal with "the gradual progreas of exploratiftt 
towards the north along the different areu of advance within the Aratio CHrola.'' 

a » 2 
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Consequently, we find soccessiyely ^ted Spitsbergen, NoTsys Zemlyn, Friiis 
Joeef Lend, Cepe Ohdyuskin, tbe Lene delta, Bering streit, northern North 
America, the Ferry islands, Boothia, Baffin bay, Smith lonnd, and Greenland. 
This feature undoubtedly gives the book individuality and value, for though it has 
been easy hitherto to follow the course of any one explorer northward, it has not 
been so easy to group the work of many explorers in any one area. In Justice to 
the author, this has to be borne constantly in mind in reading the book. Other- 
wise, if the reader had expected a narrative historically complete even within the 
small compass of this volume, he might receive a certain shook on meeting thd 
name ** Fridtjof Nansen ** (to take a single case) as the leader of an expedition 
without any foregoing introduction whatever. In effect, regarded from the point 
of view of the student of Arctic history, Mr. Gordon*s is neither the first nor the 
second book he should take up ; but with its aid he can classify geographically 
his knowledge already acquired. The unlearned reader will hardly find the book 
satisfactory. For the rest, one ubeerves occasionally a certain looseness of expresskm, 
as when one reads how the Windward was able to escape from Frans Joeef Land, 
and ** to return in 1896 and take away Nansen, who . . . ended his long land 
joximey here.” 

The interesting series of illustrations are from woodcnts, etc., by Mr. Edward 
Whymper, drawn from a variety of sources. One or two from early originals are 
exc^ngly interesting ; some studies of polar scenery are beantlful ; all are well 
produced. The maps are black-and-white sketch-maps. 


The Arotic Skas. 

‘ Osnovy Gidrologii Evropeiskago Ledovitago Okeana.’ N. M. Knipovioh. 0 10-iu 
Tablitsaxni Kart i Profilei. 8t. Petenburg; Tipographia If. Btasiulevieba. 
1906. Pp. 1510. (Zapitki of the Huts. Ooogr. Boc.^ voL 48.) 

In this bulky volume the present state of our knowledge of tbe Arotic seas 
north of Europe, from Spitabergen and Bear island eastwards to Novaya Zemlya, 
including the White sea, is set forth in considerable detail The most volumincui 
and important records utilized are those of the author’s own expedition along the 
Murman coast in tbe years 1898-1901,, but he has also ooUeoted other material 
from later and earlier investigations. The observations are very unequally 
distributed, and for large areas are entirely wanting, or have been obtain^ for 
a small part of tbe year only, and this work will serve to show where exploration 
is most needed. The different oceanographical subjects, such as depths, temperature 
of the surface and deep waters, salinity, transparency, currents, distribution of 
ice, etc., are treated with great fulness, and tbe literature relating to the hydrology 
of the area is noted with comments. In a supplement to this chapter the author 
criticizes certain arguments and conclusions of Prof. Pettersson, especially those 
contained in his article on ice-melting in the number of thU Journal for Beptember, 
1904, and in bis * Ueber die Wahrscbeinliohkeit von periodisohen und unperi^schen 
Schwankungen in dem Atlantiscben Btrome,’ etc., which appeared as vol. 8 of the 
repDits of the International Council for the exploration of the sea. 

For the use of readers who are not acquainted with Bussian, a long summary 
is added in German, wherein the contents of each chapter are not^, and rofsrenoes 
given to the tables, etc. Mr. Enipovicb has also given sketches of his own work in 
the Annalen der Hydrographie and tbe Bevue iniernatiancUe depklw et pwoiaultwrt. 
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MATHBIUTIOAL AND PRTSICAL GEOGRAPHY. 

Geodesy. 

* MiisiotiB Boieoildquet pour la Mesture d'un aro de If^ridien an Spitzberg.* 1809- 
1901. MiMioii nuue. Tome I, BeotioDB III. Aa, Ab, B, C ; IV. B. V. 

MiiBion ra^doise. Tome I. Q6od4Bie, SeotlooB II. B, Y. 

These reports of an interoBting piece of geodesy and exploration, the joint 
measurement of an aro of the meridian in Spitsbergen by Russian and Swedish 
missions, contain the detailed disoussions of several Beotions of the work. It will 
presumably be some time before the whole of the reduction can he brought to a 
conclusion and published ; but in ihe mean time one or two salient points emerge 
clearly at this Btage, to whioh reference may be llnefully made. 

The chief among these relates to the question of base measurement, dealt with 
in the Russian report, sect. III. Ab. The account of the Swedish base has not yet 
appeared. This description brings home in the clearest manner the enormous 
advance that has been made by the substitution of the nickel-steel wire for the 
old-fashioned compensation bars or rods. In this case the conditions were by no 
means favourable. The base was irregular in contour, and traversed rough and 
marshy ground, while the weather waft far from ideal, and yet the whole of the 
work, including the laying out of a standard and the comparison of the wires, was 
completed in less than three weeks, while a high degree of precision was attained. 

llie cycle of operations was as follows : An auxiliary base, 175 metres long, 
was measured with Struve’s apparatus thrice before the main base measurement 
and thrice afterwards. The two wires used for the main base were standardized on 
this subsidiary base immediately after it had been measured. Each wire was thus 
compared with the standard four times — twice before and twice after use. The 
main base, 6*2 kilometres long, was measured twice in each direction by each of 
two wires, eight measures in all. This part of the work extended over ten days. 
The limit of error in the final value is 17 millimetres — say, 1 part in 360,000. 

It is doubtless true] that other bases— those, for example, executed by 
Colonel Sir William Morris in the Transvaal— have reached a higher degree of 
precision, while the speed of work has not appreciably differed from that attained 
in Spitsbergen. The conditions of the two oases are, however, very different, and 
the oongratulatioDB of all surveyors are certainly due to M. Backlund for the 
extremely efilcient way in which he carried out the task entrusted to him. A 
perusal of this account suggests the question whether we in this country could not 
learn a useful lesson from a study of Russian methods, and could not, with 
advantage, specialize our survey work in at least one direction. The operation 
of base measurement is one of which the necessity arises only at the beginning of 
the survey of an area, and in whioh, therefore, the ordinary survey department has 
little or no experience. Might it not be to the advantage of the survey of the 
British Empire if there were available in this country one or two men of highly 
trained technical skill, equipped with the best possible apparatus, prepared to go 
to any part of the world and measure an initial base for the looal survey ? The 
money spent in journeys would be more than saved— firstly, by the unquestionable 
gain in accuracy and the consequent avoidance of the costly necessity for repeating 
bad work ; and secondly, by the gain in time, due to the fact that the local staff 
would not be called upon to learn the use of an unfamiliar, though doubtless 
simple, set of instruments. This is, however, hardly the place where such an idea 
can be profitably developed, and it may be here left to be reverted to elsewhere. 

Before quitting it, we may note that M. Backlund left the observatory at 
Rulkowa on June U, and returned to it on July 24. It was therefore possible tq 
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itandvdise the wires, not only by check bese on the spoft» bnt else by the 
permanent standards of the obserratoify, within throe weeks of their use for the 
aotoal measurement. It need hardly be pointed oat 'that this was eminently 
favourable to the attainment of the highest practicable exactitude. 

The observations and reductions of the horixontal and vertical angles of the 
triangulation are as yet too incompletely published to be available for disoussioD. 
Owing to the unfavourable terrain, the heudi weather conditions, the short summer, 
and the necessity for keeping the stations near navigable waters, it was seldom 
found possible to place the observing instrument under or even near the signal. 
Almost all the points had therefore to be treated as satellite” stations, and the 
reduction to centres assumed an importance rare in first-class work. It will bo 
interesting to see what effect this had on the precision of the horizontal angles. 

The discussion of the deviation of the plnmb-line shows, as might naturally 
have been expected, a considerable variation in the local attraction at different 
parts of the islands* The mean deviation over the whole area covered by the 
triangulation is therefore very high, amounting to 3''‘6 in the meridian and 6''*4 in 
the prime vertical. Some part, but not all, of the irregularity can be accounted for 
by the distribution of surface rocks. The remaining part is presumably due to 
deep-seated rock masses, and M. Bonsdorff makes a calculation of the size and 
shape of a mass of diabase such as would approximately account for the observed 
deviation. 

In conclusion, we may ezpref^s the hope that the remidning sections of these 
reports will appear at no very distant date, and thus complete the account of a 
work constituting a valuable addition to our precise knowledge of the Earth's 
surface. E. H. H. 


CoMMEBCiAL History. 

* A History of CJommeroe *, By Olive Day, fh.d,, Assistant Professor of Eoonomio 

History in Ya)*^ University. New York : Longmans. 1907. Pries 7i. Gd nH. 

This work cannot be too strongly recommended. Though designed only as a 
text-book for use in schoolii and colleges, it must have cost enormous labour to 
prepare, but the labour has been well bestowed, and has resulted in giving us the 
best general history of commerce in the English language, and one that in all probability 
will not be speedily eclipsed. The judgment with which the volume is written is 
as conspicuous as the learning, and the judgment is shown not merely in that 
proportion which, the author tells us, ho has given special care to attain, exhibiting, 
however, that care equally where he allows himself to expatiate in details and where 
he contents himself with broad summaries, but also in his handling of controversial 
topics, which he does not shirk, but treats with uniform dispassionatenesB and a direct 
regard to the facts, an indoj^ndence and sagacity which inspire confidence. The 
work is not directly based on geography, but must be of great value to geographers. 
The numerous incidental references to geographical considerations appear to be 
generally if not invariably sound, and there are thirty-four maps, some of the most 
instructive of which have been specially compiled by the author. An excellent 
feature is the bibliography, partly in the form of authorities for each chapter, and 
pertly in forty-four pages preceding the index — a bibliography whose value Is much 
enhanced by a brief description or appreciation of the books that are rtcommended 
for further study,” and by special references to the precise sources of information 
with regard to many of the questions set on the different chapters. That the book 
should be faultless is more than any one could expect, but certainly the author’s 
modest *'hope that merits will be found to counterbalance the faults” ia amply 
fulfilled. Still it may be of use to point out a few of the defeota. Oocaslonally 
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there is a certain failure of judgment. On p. 492 we find the statement that during 
the wars of the time of the French rev^olu^ui ati Napoleon ** tLu dftrryidg trade of 
the world fell into our hands *’ (that is, tfRe of the United States), but when we 
read on the opposite page that even then the merchant tonnage of the United 
States was only second to that of Gre^ Britain, it becomes 'evident that the former 
statement is precisely one of that kind against which a teacher has so often to warn 
students, an exaggeration due to expressing in a universal proposition what is 
intended to be understood only as a partial one. A similar instance is the ascribing, 
on p. 109, to medieval England a practical monopoly of tin production, which is 
(rightly) contradicted by the map on the opposite page. It is strange to find an 
American belittling the acblevemant of Columbus on the ground that H he had 
not shown the way to the New World, somtbody else about that time would 
have done so (p. 133). Surely the consideriiiion which ho urgea on p. 129 on 
behalf of earlier navigators, that “when we add to the actual peril of distant 
voyages the imagined dangers which the minds of men ascribed to unknown seas, 
we must admit that the early explorers met a test of courage to which men nowa* 
days are rarely put " shows a much sounder attitude. Mr. Day either has not 
noticed or does not accept Mr. Ravenstein’a correction of the date of the voyage of 
Bartholomew Diaz round South Africa (Geographical Journal^ vol. 16, p. 646). The 
reference to the Jews as the sole «.}oney-leod6rs in Christian countries in the 
Middle Ages takes no account of the doings of the Florentines, which brought 
them into evil odour at that time, and caused even writers of the nineteenth century 
to speak of the early source of Florentine wealth in a regretful and apologetic 
strain. The map of the Trans-Siberian railway on p. 449 errs in not showing its 
completion round the south end of Lake Baikal ; that of the waterways of North 
Central Europe on p. 294 represents the rivers as navigable to their sources, not 
giving, as the explanation would lead one to expect, the limit of navigation ; that 
of River Transportation in the United States in 1860 ought to show the break in 
navigation on the Mississippi above St. Paul ; that of the Development of the German 
Zollverein on p. 394, though correct, fails to bring out the point mentioned on the 
opposite page of the text as to the important step made at the beginning of 1884. 
On p, 284, Mandsley for Maudsley has escaped correction in prooL reading. In a 
work printed in America one is prepared for differences from ordinary English 
spelling, but is it the case that in the United States no distinction is made between 
“council” and “counsel”? On*p. 177 “councils” appears where in our English 
book at least we should have expected “ counsels.” The greatest defect in the 
work is the very inadequate index. An index in which no entry is fouud of the 
English or any other East India Company must he a defective one for any EUtory 
aj Commerce, But this defect is largely compensated by a very full table of 
contents. 

G. G. 0. 


SHORT NOTICES* 


Europe,—^ The Itinerary of John Leland.’ Parts iv. and v. Edited by Lucy 
Toulmin Smith. (London : George Bell. 1908, Pp. vlii., 192. 12s. net.) This 
handsome volume continues the new edition of the Itinerary, that of the three first 
parts having been noticed in the Journal for October, 1907, “ Part iv.,” the preface 
shows, “ is not Itinerary, hut consists of notes for it, chiefly on men and families. . * . 
Part V. is narrative Itinerary, . . .” which is illustrated by a simple, clear map. 
The volume also contains an appendix of collectanea, the result not directly of 
travel, but of research on the part of Leland. 

Asia.—* Wanderings in Arabia.' By Charles M. Doughty. (London : Book- 
worth, 1908. Two vole., pp. xx., 309; x., 297. Map and Portrait 16s. net) 
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Thif U an abridged edidon of the author's oelebrated ' Travels iu Arabia Deserta, 
arranged, with a preface, by Edward Oamett The editor has catered for a some- 
what wider public than that to which the original appealed, by preaerring the 
narrative of travel and incident, with its striking individuality of diction, at the 
expense (for the most part) of the more scientific information. There is a glossary 
of Arabic terms, but no index. Cartographers will note with interest the differences 
between the carefully constructed map here given, and others, such as that in 
Stieler's Hand-atlas, as notably in the case of the longitude of HaiL 

* La Rivalitd Anglo-Russe au jxl* Si6cle en Asie.* By Dr. Rouire. (Paris : 
Armand Colin. 1908. Pp. viii., 298. Map, 3 /r. 50.) This book is in the 
nature of an essay, or series of essays, in modem history ; it is, in fact, a co-ordina- 
tion of articles contributed by the author to the * Revue des Deux Mondes.* It 
traces rapidly the events which have led to the present positioiaof the two Powers 
as regards Perbi^ Afghanistan, and Tibet, and analyzes that position in the light 
of the treaty of 1907. It thus forms a very convenient guide to the whole subject, 
and as such would seem to call for translation. 

* The Coming Struggle in Eastern Asia.' By B. S. Putnam Weale. (London : 
Macmillan. 1907. Pp. xiv., 656. Map, DiagramSf and IIIuMtr, 12$. 6d, net.) This 
volume is stated by the author to complete his series of political treatises dealing 
with the Far East. As before, his earlier chapters are mainly descriptive in 
character, dealing with * Russia beyond Lake Baikal,' and present a clear picture to 
serve as background to his political arguments. As regards these, it need only be 
said that his views as to the future do not coincide with those of the government 
which renewed the alliance with Japan. With the government, army acd navy of 
that empire, its finance, industry, and commerce, he deals at length, a number of 
diagrams being provided to clarify the latter group of subjects. 

‘The Ancient History of China.* By Friedrich Hirth. (New York: Columbia 
University Frees. 1908. Pp. xx., 383. Map.) This work carries the .history of 
China from the mythological and legendary periods, in the latter of which the 
earliest date assigned in the exhaustive chronological table is b.o. 2862, to the third 
century B.c. The professor of Chinese in Columbia University has set forth the 
story very clearly, with copious references to leading authorities. An inartistic 
diagram map shows China during the Ch6n dynasty (1122-249 B.O.). In a preface 
dealing with the orthography of Chinese names, acknowledgment is made of the 
system of this society. 

Africa . — ‘A Woman's Pleasure Trip in Somaliland.' By Frances Swayne. 
(Bristol : Wright. 1907. Pp. xii., 172. Map and Jllu$tr. 4s. net.) This short 
and simple narrative of a journey inland from Berbera to the Golis range, by a 
relative of Colonel Swayne, the author of the well-known ‘ Seventeen Trips in 
Somaliland,' will be read with interest She has intimate observations to make on 
the Somalis whom she met, and clear descriptioDS of the country to give ; and the 
book should especially attract those ladies who have experience of, or inclination 
for, camping. 

ATnertco.— ‘ Immigration and its Effect upon the United States.' By Prescott F. 
Hall, A.B., LL.B. (New York: Henry Bolt and Go. 1906. Cs. net.) Mr. Hall 
examines the problem of emigration and immigration, as affecting the United States, 
from many pomts of view. He deals exhaustively with the change of the character 
of the immigrants in recent years, which has introdnoed new and ooipplloated 
problems, economic and social. Tbe geographer, however, is most interested In the 
origin of the immigrant and bis distribution in the United States. Most immi- 
grants now renaain in the northern eastern states, while a large number go to the 
northern central states. The west receives more than either the south, central, or 
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the ioQth-eMt| where the population of immigrants is remarkably smaU. In a few 
generationB most interesting-results will be obtaiadd which should go far to settling 
the vexed question of the influence of the predominance of racial or enyiroumental 
factors in determining the character of the individual and of the society. • 

In the Land of Pearl and Gold.* By Alexander Macdonald. 
(London : Blackie. 1907. Pp. xi., 818. llluBtratioM.) Tbis book touches on 
several important Australasian industries — pearl-fishing, mining of various sorts, 
sugar-planting, etc. It gives a view, which is well worth possesidDg, of these 
industries ** from within,** and from the standpoint of the pioneer, although, being 
in narrative form, it is in no souse heavy reading. 

GeneraL — ‘ The Romance of Savage Life.* By G. P. Scott Elliot, ^ondoo • 
Seeley. 1908. Pp. 884. llluitrationt,) This volume of the series, entitled the 
** Library of Romarifle,** attempts the reconstruction of the life of primitive man. 
The ** romantic ** aspect of the subject is well sho vn, and the book combines a 
popular tone with much erudition. Special acknowledgment should be made of 
that too rare feature, a compendious bibliography. 

* De Pdkin k Paris.* By L. Barzini. (Paris : Haohette. 1908. Pp. xvi., 448. 
Map and llluBtratioM.) This massive volume is a bright narrative of the journey 
miCde by Prince Scipion Borgbkse in an ** Itala *' motor-car from Peking to Paris, 
told by his companion. This was the jonmey organized by the Matin newspaper. 
Its result, as showing the capacity of the automobile for progress off the beaten 
track, is not without interest to geographers at a time when the first car is on its 
way to take part in polar exploration. To all who follow the development of this 
method of locomotion, the numerous photographs would alone recommend the book. 

‘ Active Service Pocket-Book.* By Beitrand Stewart. (London : Olowes. 1907. 
Pp. xzxii., 940. Map$ and Illtutr, 4s. neL) Numerous and important additions 
have been made to this, the third edition of this manual. Of these, the most 
important in the geographical connection is a list of the principal conventional signs 
and abbreviations used on Indian and foreign maps. It is noted that many of these 
signs have bad to be enlarged in order to show them clearly ; in some cases it is 
obvious that this principle, if applied, has not been so fully enough, for some of the 
rigns are still not easy to read. But this would be easily remediable, and the list 
is exhaustive and of first-rate value, adding much to that of this otherwise 
admirable book, which, in spite of its great number of pages, is little over an 
inch in thickness. 

* Welloome’s Photographic Exposure Record and Diary.* (London : Burroughs 
Wellcome & Oo. If'OS. Pp. 272. Is. ncf.) This valuable pocket-book now reaches 
its tenth edition. To all photographers who dislike the necessity of judging the 
correspondence of a tint on sensitized paper with a standard, and therefore do not use 
the form of exposure-meter which depends on this, the exposure-scale here provided 
is practically a necessity ; but there is, moreover, much valuable information, not 
only regarding exposure (with calculations for light values for each month at various 
latitudes) and other technical details, but also on such subjects as permits to photo- 
graph in foreign countries. It may also be noted that there are three editions — for 
the Northern Hemisphere, Southern Hemisphere, and United States. 
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The Society's Awards. — The] Back Bequest has been awarded to Lieut. 
George Mulook, R.N., for his important services as surveyor on the 
National Antarctic Expedition, and in the constmotion of the large 
chart embodying the discoveries of the expedition. 

EXTBOPE. 

The Physical History of the Bohemian Massif.— In an article in the 
January number of La 0i>gTaphie^ Prof. Maoha^k aums up in a useful way our 
knowledge of the morphology of Bohemia and neighbonring regions as derived 
from the geological investigations of many different observers. The Bohemian 
massif, as is well known, is a block of ancient land which has not, as a whole, 
been covered by sea since very early geological times. It is one of those areas to 
which recent German students apply the expressive term “ Rumpf-gebirge,” which, 
though oorresponding more or less to the peneplain of Davis, is inadequately 
translated by the latter word. As a French equivalent, Prof. Machacek uses the 
equally expressive, though perhaps not entirely satisraotory term ** carcasse.** * 
The archesan basement of Bohemia, composed of granite, gneiss, and crystalline 
schists, has been warped out of its originid shape, though the process has differed 
from that which comes into play in true mountain-building. The earlier palreoaoio 
formations have likewise been folded and fractured by the series of movements 
known as the Hercynian. From the upper carboniferous onwards a continental 
era set in, and continental conditions were dominant until the great cretaceous 
transgression. Before this, the surface seems to have been worn down, not by 
marine, but by suba^rial denudation. The Cretaceous strata have been subjected 
to various deformations but not to regular folding, and the movements which 
caused them seem to date from about the Eocene, when great dislocations, followed 
by a period of volcanic activity, took place. But these were not the latest tectonic 
movements to which the massif was subjected. The form of the valleys— ^eep, 
narrow, and winding — points to a much more recent movement of elevation, which 
has restored the erosive power of the streams, and it is with this movement, Post- 
Miocene in date, that the origin of the Bohmerwald is to be connected. The gorge 
cut by the Danube to the south is another result of this movement, which must 
have been closely connected with the wave of deformation which affected the 
whole of South-Central Europe at this time. In the latter part of the paper, 
Prof. Machacek treats of the plateau of western Moravia, which belongs esBentially 
to the Bohemian massif, its origin and age beieg the same. In spite of the 
variety of the geological formations, these have little effect on the present relief, 
which is that of a peneplain surmounted by the more resistant portions of the 
old surface. The general result of the study is to show that the Bohemian massif 
has been the theatre of recent movements of some importance, which have deter- 
mined the present forms of its 'mountains and valleys. 

The Transformation of the Lhnebnrg Heath.— In the OeographUche 

* It is much to be wished that some term, more expressive of the underlying idea, 

could be substituted in English for the unsatisfaotory word ** peneplain," though the 
ohoioe might be a matter of some difficulty. The idea involved might find partial 
expression in the word ** stump," though this is open to objections, and fails to suggest 
horizontal extension. 
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ZHUchr^ft (yoI, 40, No. 2) there is an inetriitiTe all-round riptfCu of the 
LUnehurger Heide, by K. Olrioht. Last century it atiU presented an almost 
uninterrupted expanse of heath. Only with the discovery of the Kieaelgur beds 
and the entry of the railway did modem life penetrate the wilderness. Becently, 
agriculture and cattle-reariug haTe been making great strides, and the heath is now 
among the first of Qormany’s cattle-rearing reserves. The heath-plant is more and 
more retreating before plough-land and forest, the latter in 1900 claiming 26 per 
cent, of the whole area. The ruling tree is Scotch pine, which is crushing out 
beech, oak, and spruce, and engrossing the copses everywhere in formation. It 
turns out, however, that the pinn will not permanently adapt itself to the climate, 
and must yield to spmce or to broad-leaved trees. Water-meadows and fish-ponds 
are also spreading with great rapidity. Another factor in the heath's transforma- 
tion may lie in the discovery of immense potash-beds, and for the first time deep 
borings for potash are opening to view underground formations of a character 
essentially different from that hitherto assumed. Here the article enters into a 
detailed ^scussion of the geology of the region. Only at Lfineburg does solid rook 
emerge above the diluvial layers (mostly over 6000 feet thick), and here is seen an 
almost complete series of the older strata from the Permian to the Miocene. 
Hardly anywhere does the heath present interminable plains, but^ everywhere a 
beautifully undulating landscape, which, with its characteristic vegetation, con- 
trasts strikingly with the depressed neighbouring regions — Wendland to the east; 
the Aller valley in the south ; the great moors in the west ; the deep Elbe valley 
in the north. Only in the south-east does the small ridge of the Hellberge and 
the Letzinger heath offer passage to the Flaming. Despite the advance of forest 
and field, there still remain vast expanses in which, to the horizon, the eye sweeps 
over almost uninterrupted heath. 

Human Geography of the Plains of Lower Languedoc.— Following up 
the article already notic^ in the Journal (vol. 80, p. 209), M. M. Sorre has set 
himself the further task of disentangling the general characteristics of the hunmn 
geography of Lower Languedoc. Tiie results of this second investigation appear in 
the Annale^ de Oiographie (vol. 16, No. 90). The part of Lower Languedoo here 
dealt with includes the littoral plains stretching at the foot of the ** Ooustidres *' from 
Nimes to Narbonne, the pliocene hills of Biterrois, the Hdrault valley, and the tertiary 
depressions to the south of the fold of St* Loup. In contrast to the running waters 
and market-gardening of Ilous8illon,'and to the fiowery fields, terrace-cultures, and 
forests of Provence, Lower Languedoc from Audo to the Bbone is a sea of vines ; 
its soil of pebbles, clay, and sand offering the vine its choicest nutriment. In the 
single department of Hdrault, the vine now covers 470,000 acres, and in 1904 
yielded about 280,000,000 gallons of wine. To the vine as its dominant culture 
must be referred all the fluctuations of populatiou in the Languedoo plain during 
the last half-century. Yet under the ancient regime the vine but divided the 
field with cereals and olives. As late as 1824, H^rault had no more than 240,000 
acres under vines. On the invasion of the phylloxera the vine covered no less than 
660,000 acres. The revolution thus accomplished in the rural economy, and con- 
sequently in the condition of the population, between 1824 and 1860, was followed 
by the plantation of immense spaces formerly covered with marshes and woods. 
Such a reconstitution of economy called forth a considerable flow- of population 
towards the '* paluns " of Vidourle and the lower Bhone, whore the economic sitna- 
tion had been deplorable, and towards the Biterrois, where veritable Spanish colonies 
were formed. A characteristic of the viticultural plain, due to the prosperity of 
the vine, is its high density of population, exceeding 280 inhabitants per square 
mile in the most populous quarters. ^ contrast, too, with the more inland parte, 
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more than 86 per oent. of the population of the Languedoc plain ii gathered in 
agglomerate groupe. In the canton of only 6 per cent of the population Utm 
Mattered ; in parte of Aude and H4rault only dx. Two eketoh-mape illuetrate the 
grouping of population, the dependence of thia on geological oharactere being well 
brought out in the second, which shows how most of the centres choose the Pliocene 
ot Upper Miocene in preference to the recent alluvium. 

Lenoadia and its Helations with Continental Greece.— A good deal of 
attention has lately been directed to the island of Leucadia (or Santa Maura), 
adjacent to the coast of Akamania, both on the physical and historical dde. The 
theory that it, and not the more southern island, was really the Ithaka of Homer 
has found several supporters, among them Herr Dorpfeld, who has discussed the 
question in a brochure of some fifty pages. The physical side has been re-examined 
in the light of recent surveys by Prof. PartMh (PeUrmanns Mitieilwrigen^ 1907, 
No. 12), whose former researches on the geography of the island are well known. 
The question at issue is that of the supposed former connection between the 
island and neighbouring mainland, the belief in which is based on statements of 
several of the ancient historians, and Prof. Partsch points out that the reoent 
careful survey by Oberleutnant Walter v. Mardes, the results of which have lately 
been publish^ in Berlin (J. Moser, 1907), are of special value as a basis for its 
study. The remarkable point in the old story is that the connecting isthmus 
(supposed to have been out through by the Corinthians) was placed, not at the 
north point of the island where it is now almost joined to the mainland by a long 
spit of shingle (known in part as the ** Plaka ’*), but further south, abreast of the 
old town of Leukas. Prof. Partsch believes that the historians were incorrect in 
their statements, and he shows on the one hand that no evidence of a former 
southern connection has been found during the modem dredging operations in the 
lagoon ; and on the other, that the northern spit of land must already have been 
in existence in the earliest historical times. As had already been recognized by 
the geologist Stefani, the lagoon separating the island from the mainland has a 
structural origin, and is no mere recent formation, even though it h as almost 
certainly been the scene of a movement of depression during historic times. If an 
isthmus had existed close to Old Leukas, the mole built by the Corinthians further 
south would have been unnecessary, and Prof. Partsch believes that the operations 
for opening a passage oonsisted probably in the clearing away of the aooumolations 
of sand which tend to block the “ Stretti Canale ” between the Plaka and the 
mainland coast. At any rate, he thinks the cut must have been through some 
part of the northern bar. A good case has certainly been made out for this view, 
though it still seems not impossible that, if the Bea*level was onoe relatively lower 
than at present, the narrow passage of the “Stretti Canale” may formerly have 
been entirely blocked. 

ASIA. 

The. Khftt&nga Ezpeditioii of 1906. — A short sketch of the oourse and 
results of this expedition, which was frequently mentioned in the Journal during 
the time it was in the field, is given by M. Backlund, the geologist of the party, 
in the February number of La Q^ograj^ie, Its leader was M. Tolmaobof, and its 
object the exploration of the system of the Kbatanga in Northern Siberia, the 
upper course of which was known only from its ohanoe discovery by Chekaaovski 
soon after 1870, while in search of the upper Olenek. A number of extensive 
lakes were reported from its upper basin, but, as it now proves, the information 
regarding them was very erroneons. The expedition set out from Turukhinsk 
on the Yenesei, and went north-east to the upper valley of the Luma, a tributary 
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rf tb»t riT«, ti^anoe two wpanta partiM crowed over into fhe Mn of the 
Khetang^ one of them tm^ng the course of tne Eotni, its wertem heedatteam. 
Thii region ie oharaoterised by its tabular form (only broken by the deeply out 
valleys of the Eotui system), which causes the water-parting to take a Very 
irregular course. The plateau is composed of sheets of diabase, which form 
terraces on the sides of the larger vaUeys. The rivers form lake-like expaniioCkSi 
often of considerable depth. The two parties having united on the shores of 
Lake Jessei— the only lake of any size In this regions though much smalltf *!«■*» 
has been supposed — the next task was the examination of the lacustrine region 
to the south and the exploration of thi^ Moiero, or eastern hesditream of the 
Ebatanga, which last was effecU^ on sledges. This river, unlike the Kotui, has 
a very sinuous course, and does not trench the plateau like the latter. On the 
approach of summer, preparations were made (in which much help was received 
from the Yakuts) for the descent of the united stream of the Ehatanga, which took 
place partly by raft, partly by boat. The voyagers took to the land before quite 
reaching the mouth of the river, and after tracing the coast east to the mouth of 
the Anabar, surveyed this river on the returh journey. The middle course of the 
Ehatanga has made a deep trench in the Paleozoic limestone, and its precipitous 
banks are out into fantastic forms. The rapids which occur in various places are 
caused by intrusions of diabase. While forming a continuation of the North 
Siberian plateau, the country between the Ehatanga and Anabar lacks the pro- 
tecting covermg of diabase seen on the Eotni, and has been much denuded, 
descending to the north in a series of terraces. A map which accompanies the 
paper shows the courses of the rivers, etc., as laid down by the expedition, side by 
side with their delineation on former maps, and this brings out olearly the extensive 
changes to be made as a result of the survey. 

The LolOf.'-'The claim of Captain D’Ollone (Journal, vol. 80, p. 437) to have 
been the first to traverse the interior of the Ta Liang Shan — the mountainous 
habitat of the independent Lolos— has elicited a reminder from M. Bonin, the 
well-known Frenoh explorer, of his journey in the same country in 1898, which 
was brieOy described (with sketch-map), in the Comptei Bendus of the Paris 
Geographical Society for 1899 (Journal, vol. 14, p. 206). This traveller, however, 
traversed only the southern extremity of the country in a diagonal line from Kiao- 
Kiating to Kien-ohang or Ning-yuen, so that a field for further work still remained 
after his journey. The precise position of research regarding the Lolos and their 
country has been summed up by M. Henri Cordier in the January number of La 
Oiographu, Many of the travellers who have collected information have been little 
known to the public, at least in this country, much having been done to throw light 
on the Lolos by French missionaries, like P8res Vial and Gu4briant, as well as by 
travellers like Baber, Bourne, Hosie, Bonin, etc. Besides sketching the history of 
European travel in or about the Lolo country, M. Cordier sammarises what is known 
of the origin, desiguations, language, wriUng, etc., of the people. According to Pdre 
Vial, the people say that they originally came from the region between Tibet and 
Burma, but muoh obscurity prevails as to their past The name by which they have 
become generally known is of course merely a soubriquet employed by the Chinese, 
who also use the more general term Man-tse (Barbarians). Balw*B explanation of 
the term Lolos as signifying '* black bones ** is doubted by Bone d*Anty, but M* 
Cordier quotes Devdria as pointing to a similar expression as in use among the 
Kirghiz. On the other hand, M. Vial statee that Lolo is a Chinese oomiptlon of 
No*— the name of one of their tribes. A speoial interest attaches to the Loloe of 
the Ta T.tMig RK*,n because they have here maintained themaelvee in greater purity 
than in the more outlying dietriots. 
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Voloanoes in Northern Japan: Errata.— Mr. Mitfbrd, the author of the 
article on Japanese Volcanoes in the February number of the JoumaH, points out 
the following errata as occurring in the article as printed : On p. 194, line 2, 
“distinct” should read “extinct,” and on line 3 of the last paragraph, “wall 
crater ” should be “ crater wall.” The title to the upper illustration on 196 should 
read “ Bandaisan from Lake Inawashiro,” and in the last paragraph on p. 198, 
line 4, “Hindo” should be “Hondo.” He also states, with reference to the 
parenthesis in the last line of p. 190 and first of 191 (which was not in the manu- 
script of the ^icle), that the “ descriptions ” referred to were, with few exceptions, 
translations from more or less unreliable Japanese sources, and that, even in the 
case of voloanoes visited by the author, serious discrepancies occur. 

AFBIOA. 

M. Qentil’B Geological Eesearches in Morocco.— This traveller, whose 
former work has from time to time been referred to in the Journal^ continued his 
examination of the geology of portions of Morocco during 1907, though the events 
of which the country has been the scene prevented him from carrying out bis 
original programme. This was to Lave led him once more to the Atlas south of 
Marakesh, in which city he had planned to instal a meteorological observatory, as 
a check on his determination of altitude in the mountains. But having arrived at 
Marakesh on March 12, the assassination of Dr. Mauchamp soon afterwards made 
it necessary to abandon further attempts in this direction. M. Gentil turned his 
attention instead to the borderland on the side of Algeria, carrying out also some 
geological researches in the neighbourhood of Tangier and near the Atlantic coast 
{Renseign. Colon, f Com. Afrique Fran^ise, 1908, No. 2). In the Tangier region 
he found that the Pliocene sandstones which form the very regular plateau of the 
llarbya, between the Wed Kharub and the coast, are identical in /acies with those 
examined by him in 1885 near Tetuan, and he draws important condusions as to 
the history of the Strait of Gibraltar. This must, he holds, have already been 
open at the time of the deposition of these Pliocene sandstones, the former com* 
munication (early Miocene) between the Mediterranean and Athmtio north of the 
Sierra Nevada having by the end of that period been displaced to the south of 
the Rif. Here, as in the other districts examined, he paid special attention to the 
question of water-supply, and was able to determine the geological position of the 
water stratum. In the “ Rarb ” district near Casablanca, he found that the Pliocene 
sandstones rest on a sub-stratum of Silurian and Devonian age, but on the Algerian 
frontier the formations represented are much more varied, including strata of 
Primary, Secondary, and Tertiary age. Two distinct series of folds were here 
observed, an older of Hercynian,. and a more recent of Alpine type. Results of 
volcanic activity from the Carboniferous age onwards were also found. M. Gentil 
thinks that water might be obtained for irrigation purposes in the neighbourhood 
of Ujda, where some at least of the soil seems likely to prove fertile. 

The Western Coasts of the Bed Sea. — Professor Herdman has communicated 
to the Journal of th^ Linnean Society (December 21, 1907) a series of reports on 
the results of investigations into the marine biology of the Sudanese Red sea, 
carried out under his direction in 1904 by Mr. Cyril Crosaland* Some of the 
reports deal with special portions of the biological coUections, but Mr. Crossland’s 
own narrative of the expedition, and discussion of certain of the features of the 
coasts visited, are of interest from a geographical point of view. Several weeks 
were spent at Suez, the marine fauna of which is typically tropical, affording a 
distinct contrast with that previously studied by Mr. Crosaland on the other side of 
the continent during his expedition to the Cape Verde group. Voyaging henoe 



THE HOMfiLT EEOOED. 


667 


down the Bed eea. in a email veBiel, he was able to lee many littl^known harboun 
and reefs on the weetem sKoreB, especially between 21® 80' and 18® N., and was 
struck with the nniformity of the biological conditions. Of all seas this best 
deserves the name Ooral sea, as (with one partial exception) corals luxuriate every- 
where. The exception is formed by the large enclosed bay of Dongola or Dongonab, 
where a submarine bar separates a ooral area to the south from a nuUipore area to 
the north. The absence of coral in the latter cannot be explained by any of the 
causes which in general restricts its growth, and Mr. Orossland suggests that if the 
reason could be found it might throw light on the unexplained absence of reef- 
forming coral on parts of the Kast African coast. A special report deals with the 
coral reefs of the Sudanese coast. As in other parts of the Bed sea the rift valley 
is here bounded by ranges of jagged mountains of granite and the crystalline rooks, 
between which and the sea is a plain of alluvial gravel and sand, traversed in places 
by ranges of low hills. A striking feature is the number of canal-like bays or 
“ kbors ** running into the coast plain. They have been attributed to two series of 
faults at right angles to each other, and their permanence is no doubt due to the 
almost rainless climate, the absence of strong tidal currents, and the protection 
afforded by growing cond. Both fringing and barrier reefs are represented, as well 
as scatter^ reefs — some of atoll form. Many evidences of recent elevation are to 
be seen in the form of raised beaches and old erosion lines or cliffs, and Darwin's 
subsidence theory cannot therefore be adopted in explanation of the barrier reefs or 
atoll-like forms. Mr. Grossland regards the forms of the reefs as due to the balance 
between aggrading and degrading agents, the former being the growth of coral, 
nullipoies, etc., the latter the corrosive action of the sea and the rotting caused by 
boring organisms. A note is also given on the shore^cliff near Alexandria, which 
is composed of wmd-blown sand (broken shell material), passing lower down into 
sandstone of considerable hardness. Between high and low water there is a rock- 
flat, which seems to owe its^ origin to the hardening action of the sea water. Below 
water-level its edge is protected by an incrustation caused by marine organisms. 

Captain Feroival’s Surveys in the Bahr-el-GhazaL— With reference to the 
article on this subjt ct in the Journal for December, 1907 (p. 604), Captain Claud 
Percival, the officer whose surveys were there described, writes to point out that it 
was a mistake to credit him with the earlier survey work carried out in association 
with Lieut. Bayldon, b.n. (also referred to by Lieut. Oomyn in the November 
number, p. 624). This was done by Captain A. B. Percival, d,8.o., of the 
Northuml^rland Fusiliers — an officer with a distinguished career both in South 
Africa and the Sudan. In the map accompanying the same article, the hills south 
of Bagaa should have been named Mungaiyat, not Mungalyat. 

AXSBICA 

Betreat of Glaciers in the Canadian Eookies.— We understand that 
Messrs. G. and W. 6. Vaux (whose report on observations of certain glaciers of 
Alberta and British Columbia in 1906 was printed last year in the JProcoed%ng$ 
of the Academy (f Natural Scienoet of Philadelphia) have lately reported to that 
Academy on the results of further work carried out in 1907. As in 1906, the 
observations have shown that the retreat of the glaciers of this region, which has 
been in progress for some time, continues to make itself noticeable— in fact, the 
shrinkage and breaking down of the glacier-tongues were increasingly marked in 
1907. The tongue of the llleoillewaet glacier, when examined on August 12 last, 
was found to have receded 66 feet since July 24, 1906 (if measured along a line 
parallel with the axis of the glacier). A similar state of things was observed, 
on August 16, at the Asulkan glacier, the changes being here more marked than 
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for several years. At the Victoria glacier the ohaDgod were less marked, though 
still in the same direction. On August 19 the Yoho glader was found to have 
reohded yery appreciably during the prerious tweWemonth, particularly on the 
left side. As in other examples, the point of greatest extension was a very long, 
blade-like tongue occupyicg one of the grooves in the glacier-bed, parallel to its 
direction of flow. The above facts are the more remarkable, as the winter of 1906-07 
had been cold and stormy, and the following summer showed a low average of 
sunshine and low temperature conditions. Further study is evidently necessary 
before the relation between weather conditions and glacier changes can be fully 
understood. 

The Great Salt Lake.— We have received the following note from Mr. F. 
Trimmer, who for some years has paid attention to the fluctuations of this lake 
(cf. Journal^ vol. 18, p. 97) : A note appears in the Salt Lake Tribune of 
February 21 that the latest observations of the U.S. Weather Bureau local officials 
find the level of the Great Salt lake at that date to be 3 feet 6 inches above sero. 
This level was not reached in 1907 until midsummer. That would be after the 
snows had come down the rivers, and it was the highest reading for ten years. 
Some three or four years ago one came across newspaper articles from time to 
time lamenting the approaching demise of the Great Salt lake, the level having 
been falling for so long. But the outlook to-day seems different. It will be 
interesting to learn later about the * cut-off* built on piles during this low- water 
period by the Central Paciflo Railway for 10 miles across the shallows of the 
northern end of the lake at a height said not to contemplate the waters again 
rising. The statement is made that a further rise of 2 feet in the lake will 
submerge the rails. Bearing in mind the steadily increasing diversion for irrigation 
of all streams feeding the Great Salt lake, this rise now under observation seems to 
be of unusual interest.** 

Exploration in Matto Grosso, Brazil.— The work, now in progress, for the 
construction of a telegraph line through the west of the state of Matto Grosso, 
seems likely to supply some useful information on the geography of this imperfectly 
known region. A report by Major Gandido Rondoo, leader of the militi^ com- 
mission to which the work has been entrusted, is quoted in the third number of 
the Zeitechrift of the Berlin Geographical Society for the present year (p. 193). 
Major Rondon had, at the time of sending off his despatch, lately returned to 
Diamantino from an expedition to the Yuruema, one of the headstreams of 
the Tapajoz, which he had reached in 13^ S. During the inarch north he had 
crossed the almost treeless plain on which all the upper branches of the Tapajoz 
have their sources, and had flxed the positions of sixteen of the tributaries of the 
Yuruema. Three tribes of Indians — the Paresis, Cabexis, and Nyambiqulras — 
were encountered, and the party had to resist an attack, probably from the Nyam- 
biquiras, with whom the rubber collectors who frequent this region have for some 
time been at feud. The view from the summit of the Tapirapuinsan range showed 
a succession of terraces rising into a mountain chain, which apparently forms the 
water-parting between the basins of the Guapore, Paraguay, and Tapajoz. The 
greater part of the region consists of sand, with a substratum of sandstone, but 
considerable differences in the vegetation were observable on crossing the water- 
parting. ' 

POLAR BEOIOHS. 

MacGlure’s Ship, the ** Inyestigater.’*— It is reported from America that 
the InvestigatOTt which was abandoned by MaoOlure in 1863 when ice-bound in its 
winter quarters on the north side of Banks Land, was last snmmer visited by the 
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whalers, who found the ship in good preseryation, and, owing to the unusual freedom 
of the ooast from ice, were able to tow her away. If the story be the return 

to civilization of a ship that has remained ice-bound in the far north for over half 
a century, will be a unique event in the history of exploration. 

The Drift-oaik Experiment.'— An inquiry addressed to the Philadelphia 
G^eographioal Society has elicited the fact that, in addition to the casks of which . 
the discovery had been previously reported, another of those cast adrift for the 
purpose of determining the direction of polar currents has been recovered. This 
was No. 50 of the series, and it had been dropi>M by Captain Tattle on 
August 21, 1901, in lat. 72® 5* N., long. 171° 88' W. It was found in August 
1908, by a native of Ammen, 8 miles south-east of Cape North, Siberia, having 
thus reached land at no great distafice from its starting-point, Cape North lying 
only jast west of 180® from Greenwich. The general direction of drift must thus 
have been south-west, on the supposition that the course taken was fairly direct. 
The following are the positions at which other casks were cast adrift ; 

Nos. I, 2, 8 in 70® 47' N., 12G° 3' W. 

„ 22 „ 70® 35' N., 120® 85' W. 

24 „ 70® 52' N., 125® 85' W. 

„ 26 ,. 71° 0' N., 128° 6' W. 

.. 38 „ 70® 60' N., 123® 5' W. 

Mr. Mikkelsen's Expedition. — ^The news was telegraphed from Seattle on 
April 3 that Mr. Mikkelsen had arrived there the previous day from Alaska. He 
ht^ left Flazman island on October 16, and journeyed along the northern shore of 
Alaska towards Nome, afterwards proceeding along the Yukon towards Fort Gibson, 
and coming out by way of Fairbanks and Valdez. Mr. Lcffingwell, the geologist, 
remained at Flaxman island to continue the scientific work. It is stated that Mr. 
Mikkelsen is hoping to obtain further funds to enable him to prosecute his task. 

XATHllEATIOAL AND FHTBIOAL UOGBAFHT. 

Fluvial and Glacial Erosion. — An article by Prof. Bninhes in the Hevtte 
de Qhgra'phie is called forth by a paper read by Prof. W. M. Davis at the meeting 
of the British Association in 1905, and published in the Scottish Geographical 
Magazine in the following February. Prof. Brunhes accepts as correct the diflfer- 
enoe between valleys excavated by fluvial and glacial eros’on — the U form of the 
latter and the over-deepening of the main valley, but ascribes the result in great 
measure to the action of water beneath the glaciers and not to the direct ercsion of 
ice. He points out that the U-shaped bottom of some valleys, such as that of 
Lauterbrunnen, is formed of debris that has fallen or been carried down by water, 
and that the vertical cliffs show no signs of abrasion by ice. He refers to the 
frequency of bars and bosses of rock in glaciated valleys and the rocky knobs 
often rising in the midst of existing glaciers which are known in Switzerland as 
Flatten, By these the subglaoial water is diverted into two or more streams, and 
hence the bed of the glacier is broadened and assumcB the U form. Where the 
glacier is contracted or tapers off at its extremity the two streams run together, 
and the valley, after the retreat of the glacier, approaches rather to the V than 
the U form. The ice plays its part in rounding off and polishing the furrows 
washed out by the water and grinding down all salient points. It reduces the 
ridge between the streams, sometimes removing it altogether, or leaving only bars 
and knolls here and there. The excavation of these valleys is, therefore, according 
to Prof. Brunhes, commenced by water directed and controlled by glaciers, and is 
roTOpleted by the action of the ice. 

No. V.— May, 1908. 2 q 
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The Selative Levele of the Land and Sea.— The view of Sueee*, that the eea- 
level has remained virtually constant during the recent geological period, and that 
any disturbaoce of the relative levels of land and sea must be due to local move- 
ments of the land, is pretty generally accepted by geologists. The contrary view 
has found, however, a champion in M. P. Ndgris, who has written various 
papers on recent changes of level in the Mediterranean region, which changes, he 
holds, point to a general rise in the level of the sea within historic times (Cf. 
Journal^ vol. 24 , p. 483). From his researches at Delos, Prof. Cayeux was led 
to doubt the conclusions of M. N^gris, who has therefore himself made an examina- 
tion of that island with a view to testing M. Cayeux's propositions. The results, 
which he has lately published as a brochure (Athens: cWles Beck; Paris: C. 
B^ranger, 1907), have only tended to confirm him in his previous opinion, and he 
maintains that both the natural shore features and the position of ancient edifices 
now bathed by the^sea indicate a recent rise in the level of the latter. M. Ndgris 
supports his contention by many other instances of submerged buildings within the 
M^iterranean region, these having, in his opinion, all been constructed at a time 
when their sites were raised above the sea-level. The wide distribution of such 
partially submerged buildings might seem to favour M. N^gris^s view, though it 
may be asked whether there are no recorded facts which tell in the opposite direction. 
While it is quite probable that a swelling up of the beds of some of the seas may 
have taken place, as M. N^gris supposes, it is difficult to believe that such move- 
ments could be so general and similar in direction as to affect the level of the ocean 
as a whole ; for a sinking of the sea-bed, under the weight of sediment deposited 
on it, is rather to be expected, in places at least. Were the Mediterranean an 
entirely closed sea, there would be less difficulty in accepting the theory as regards 
this particular region, but M. N^gris supposes that a similar rise in the sea-level 
has taken place on the oceanic coasts of Western Europe. 

Sea-water and the Germination of Beede.— In any study of the distribu- 
tion of plants the question of the dispersal of their seeds by the agency of the sea 
is, of course, an important one, rendering it necessary to know how far the seeds 
of various species may retain their vitality after long immersion. Practical 
experiments. with this object have been made by a good many observers, including 
Darwin, though it is difficult to secure the reproduction of natural conditions in 
such experiments. Mr. Belim Berger, of Stockholm, whoso study of the colonization 
by plants of newly formed islands in one of the Swedish lakes was referred to in 
a recent number of the JoymoU (January, 1908, p. Ill), has carried out perhaps 
the most methodical series of experiments of this kind that has yet been made. 
Having procured the seed of a number of species (some Scandinavian, some from 
the Falkland islands), he subjected a fixed number of each kind to thirty days’ 
immersion, under otherwise similar conditions, both in fresh and salt water, after- 
wards placing both alike in a darkened room, between layers of moistened filter- 
paper, while samples of the same seeds, collected at the same time but not previously 
immersed in water, were treated in a similar way. The seeds were examined daily 
for a complete year. Mr. Berger has described the experiment and its results in 
the Beihefte zur Botaniachen Oentralblatt (Dresden, 1907), and has sent us a reprint 
of the paper. As might be expected, difierent seeds (of twenty-six separate kinds 
subjected to the experiment) behaved in very different ways, and differences were 
observed according to the three different modes of treatment. Thus, while some 
germinated freely before being removed from the water, in the case of others this 
happened only during the subsequent treatment, while in a few cases all the seeds 
(in one or other of the categories) failed to germinate within the year. A com- 
parison of the fate of the seeds immersed in salt, with that in fresh water, shows 
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that in the case of certain species the salt water had inoreaseA the percentage of 
those germinating, though in others the reverse held good. In some cases also the 
Immersion, whether in salt or fresh water,' had caused a larger percentage to 
germinate than wag the case with the seeds not immersed at all. Of importance 
as regards the dispersal of plants by ocean currents is the fact that while the 
seeds of some species remained floating throughout the period of immersion (some 
germinating in this position), those of other kinds all sank, either at once or within 
a very short titlli. It is noteworthy also that a considerable proportion of the 
seeds of some species (whether immersed or not) remained “ hard/’ or apperertly 
capable of germination, at the und of the whole year. 

HISTOEIOAL GEO0EAPHY. 

Early Cartography of the Baltic.-- Some interesting notes on this subject 
are given by Prof. V, Bellio tn the Rivista Geogr. Italiana for November, 1907. 
The writer makes no attempt to treat the subject exhaustively, but devotes his 
attention chiefly to the early Italian and Catalan portolani, and the probable 
sources whence they derived their knowledge of the Baltic. At the outset he 
discusses briefly the question of the priority of the Italians or Catalans as makers 
of "nautical charts, and upholds the claims of the former as against the views of 
Hamy and others. Without accepting the suggestion of Magnaghi that Dalorto and 
Dulcert (which last he prefers to read Dolceti) may have been one individual, he 
holds that the latter may quite as probably have been of Italian as of Catalan 
origin. In regard to the mapping of Northern Europe, be equally dissents from 
the view of Hamy that any knowledge of this region possessed by the Mediter- 
ranean peoples in the early fourteenth century came solely through the Spaniards, 
showing that the Genoese were probably well acquainted with the seas at least as 
far as Flanders. While many of the early portolani omit the Baltic altogether, and 
others, from Oarignano onwards, show it merely in diagrammatic form, the charts 
of Dalorto, Dolceti, the Laurenziana Gaddiana, and the Catalan of 1350 (?) and 
1375 (all belonging to one type in this respect) make some attempt to represent its 
outlines, though with very partial success. As a possible source of this delineation, 
Prof. Bellio quotes the description of Adam of Bremen, which shows a somewhat 
striking agreement with it as regards the main features. He also refers to the 
configuration given to the region of the Baltic in maps of a type found in early 
manuscript or printed versions of Ptolemy’s Geography, and is inclined to attribute 
it to information obtained by Marino Sanuto about 1320. Curiously enough, be 
makes no special reference to the map of Claudius Clavus, to which some of the 
later examples were almost certainly indebted, and which might far more suitably 
have appeared in his fourth than in his second category. In the latter part of his 
paper he discusses two of the early sources for a knowledge of the Baltic, viz. the 
‘ Itinerary of Bruges ’ and the * Navigatio ex Dania per Mare Balticum ad Esto- 
niam,’ laying down the data supplied by these on a map, in which the actual coasts 
are also shown, as well as those derived from Dalorto. The Italian cartographers 
evidently made little if any use of these sources. It may be noted that the Venice 
map of 1514, of which a reproduction appeared in the February number of the 
Journal^ gi'^OB, for the time, an unusually good indication of the Baltic. 

OEHSBAL. 

Geo^aphy and Arohiteotnre. — An interesting note on this subject appears 
in the Building News and Engineering Journal (vol. 93, No. 2762). It is pointed 
out that the great styles of architecture have always bad their geographical 
centres, whence they have spread with wider trade routes and commercial and 

2 Q 2 
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political development. They were created in wealthy countries during long years 
of peace, with little interference from outside. In the hands of a rich aristocracy 
money was freely devoted to great buildings. This was the case in the cities of 
Greece. The routes of East and West met here — the caravan' pith over the desert 
through Tyre and Egypt, by way of Greece, to Sicily and South Italy, and the sea 
routes from all parts of the Mediterranean. The external contact was not too 
close : development was untainted with foreign styles. The supply of Fentellic 
marble was very large, and all the great buildings arose in times of peace. The 
reaction of Grecian architecture was traceable as far as north-west India, especially 
after the march of Alexander. In Rome, architecture developed during cen- 
turies of peace : it spread as the legions subdued the Mediterranean coasts, and 
followed their march along the great rivers of the north-west, especially the Rhine. 
After Rome fell, Constantinople became the trading centre of the world, and the 
Byzantine style spread eastward and westward along the old trade routes, aud also 
through Russia. Venice, from the head of the Adriatic, was able to assimilate and 
disseminate. These two types of Romanesque were drawn towards Paris, hut the 
coastal ravages of Scandinavians influenced this style, so that it gave birth to tbo 
Norman architecture. The insularity and internal peace of England left her free 
to perfect the Gothic style— slightly affected by the Crusades. Geographical 
position favoured the buildings of tho Belgian towns, whore trade brought riches 
and popular appreciation. 'J'he Italian republics of Florence, Venice, and Rome 
were separated by the Apennines, so that each built its distinct semi -fortress type. 
With the growth of means of communication the styles of China, India, and Japan 
are being Europeanized, with modificalions due to climatic differences. Western 
effects are more visible in domestic work than in tho great monuments. 

A Bntoh Society for the Publication of Early Voyages.— A society on 
the lines of the Hakluyt Society has been formed in Holland, to be called the 
“Linschoten Society.” There is a large amount of available material, and the 
society is likely to bring much useful geographical information to our knowledge, 
and to have a highly interesting career. Tho first council will consist of ; President, 
Jonkheer Vice-Admiral A. J. Roell ; Vice-president, J. E. Heores, Professor at 
Leyden ; secretary, Wontor Nijboff ; treasurer, H. F. Scheurleer; other members. 
Dr. H. T. Colenbrander (secretary to the Government Commission for the Publica- 
tion of Records), A. Hotz, Captain Baron Mulrrt (Royal Navy), G. P. Rouffaer. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

RESEARCH DEPARTMENT. 

March 20, 1908. — Major C. F. Clo.sk, c.m.o., r.e., in the Chair. 

Tho paper read was • — 

“ The Regional Geography of the Land’s End Peninsula.” By A. W. Andrews. 


Tenth Meeting^ March 27, 1908. — Sir Colin Soott-Moncribff, k.o.m.o., 
K.C.I.K., Vice-President, in the chair. 

A lecture was given on ” A Canoe Journey to the Plains of the Caribou.” By 
Ernest Thompson Seton. 
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Eleventh Meeting, Ma^ch 30 , 1908 . —The Bight Hon. Sir UioBos T. 

(JoLDiE, K.cji.a., D.c.L., LL.D., F.R.B., President, in the Ohair. 
Elections.— i^rec^crtcA: Stanley Arnot; Louis Becke; Hon, Lewin Oadoga^ ; 
Francis Edward ^Clarke; Neville B, Craig; John Percival Day; Dr, T, T. 
Groom, M.A, ; Colonel John Matthew Jones {Army Medical Service) ; Cuthbert 
Francis Montagu * : Chas, Henry Duncan Morland, M.D, ; lion, Charles 8, Bolls ; 
Edgar Campbell Bussell; Albert Russell; Riduird StMiley larley. 

The paper read was : — 

“ Geogiaphical Conditions affosting the British Empire, (ij British Islands.* 
By H. J. Mackinder. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Addiium to the Library, 

By BDWARD HBAWOOD, M.A., Librarian, R.a.S. 

The foUowing abbreyiatioDs of nomui and the adjeotives derived firom them are 
employe to indiciate the aouroe of ariiolea froq^ other pablioationa. Geograpmoal 
names are aa a role written in fall : — 


A. = Aoademy, Aoademie, Akademie. 
Abh. = Abhandlungen. 

Ann. :;= Annals, Annales, Annalen. 

B =; Bulletin, ^Uettino, Boletim. 

Col. = Colonies. 

Com. = Commeroe. 

0. B. ss Oomptee Bendes. 

E. = Erdkunde. 

G. = Geography, QSographie, Geografla. 
Ges. = GeseUsohaft. 

1. = Institute, Institution. 

In. = Izvestlya. 

J. = Journal. 

Jb. s Jahrbnoh. 

k.k. = kaiserlioh und kdniglioh. 

M. = Mitteilungen. 


Mag. = Magasine. 

Mem. =: Memoirs, Mdmoiiee. 

Met 

B. - BoyaL 

Rev. (Biv.) = Review, Bevue, Rivista. 
B. = Society, BooidW, Selskab. 

Bo. = Boieno^s). 

Bitab. = Bitnungsberioht. 

T. = TraDsaoiions. 

Ts, = Tijdsohrift, Tidskrift 

V. = Verein. 

Verb. = Verhandlungen. 

W. = Wissensohaft, and compounds. 

Z. == Zoitsohrift. 

Zap. = Zapiski. 


On account of the ambiguity of the words octavo, quarto, etc., the iia© of books m 
the list below is denoted by the length and breadth of the cover in inches to the nearest 
half-inoh. The sine of the Journal is 10 x 6^. 

A NlMtloa ot til* worki to thli Urt wiU b» tlNwlitn la th» •• J«ub»L’> 


EXTBOn. 


Penok. 


Alps. Z. Oes. E. Berlin (1908): .0-17. 

Dio Entstuhung dor Alpoii, Von Albrooht Penck. Diagrams. 

Alps — Historical. MM.h.O. Ges. Wien bO {VJ07) : Beber. 

Zur Frage des Aufeuthultcs dur Hunncii und Bitiazeucn in deu Alpen. Von 
B. Bober. 

Alps— Monte Bosa. Jahibuch Schweizer-Alpenduh 42 (1900-07) : 250-27:^. Tauber. 
Zur Bergnamenforsohung. (Noch eiumal “ruse,” “rose.”) Von Dr. C. lauber. 
Illustrations. 

AwtrU— Oarlnthia. arA.*,G. Get. rie» 60 (1907); 534-645. Till- 

Dm groMe Naturereigui. vou 1848 ond dio BeigitUrzo dee Pobratooh. Von Ur. 
Alfred Till. Sketch-maps and Seotiom. 

AnitrU— lant. Gloliu. 98 (IKOT): 360-365, 877-883. P»rko. 

An. der UuterwoU dua Kar«ta«. Die Soblundlioble vou Breeovizxa. die Tropf- 
steiuhoble von Sliono und die Moserhohl© bei Nabresiua. Von G. Ana. JrerKO. 
Plans, Sections, and Illustrations, 



574 


GBOORAPHIOAL LITERATURE OP THE MONTH. 


AnitrU— Kant. Beck v. Mannagetta. 

Ifiitzunin<ht‘r. K,A.\V Wwn 115 (l‘J0C); T. Abt., Ji-20. 

Di(‘ Umkoliruiif; dor Pflanzonrf^dojioji in dt'ii Uulinen doH Karstea. Von Giinther 
Ritter Bock v. Maunngctta. llludraimun. 

Austria— Bilesia. M.lt h Q. Gtk Wien 50 (1!>07) ; 312-d24. Hanslik. 

Die Eiazeit in don SclileaiBchun BeaUidon. Von Dr. Erwin Hanalik. 

Austria— Tirol. Z. GlrUcherliMnde 2 {\SiQ~) . 29 54,112-127. Ampferer. 

(ilazialgeolo^iiaclio BcobuoLLunp^uu im untorru Iimtale. Von Dr. Otto Ampferer. 
Ma]} and Sectionif, 

Balkan Feuinsula— Geology. Btroh. 

Die ^^ooprapliiaobe Verbroitunu von EiazoitBjmrcn auf der auasergrioohiaclicn 
Balkauhnlbinstl in Hirer Abb'anifOf^koit von Niedi^rscblagsmcnge und Hobo. 
DiaaeTtalion ... von Draiiz Btrob. Darmatadt, 1007. Size 8} x 5J, 58. Map 
and Dicujiame. 

Central Europe— Erzgebirge. Btraube. 

Die hiicbalon biodelungeu dea aucbfciacb-bobiaiseben Erzgobirgea Inaugural- 
Dissertation ... von Otto Straube. [Leipzig, 1900.] Size 8J x 5j, pp. 110. 
Price Is. 9d. 

Danube. Trotter. 

Clommorciul, No. 'd (1907). Desputeb by Lieut. -Colonel Sir Henry Trotter, 
reporting upon tlic (»periitioim of ibe European Oommiasion of tbo D/iuiibo during 
the years 1894-1900, togothur wRii a r^sum^ of its previous history. London, 1907. 
Size 19 X 8J, pp. 8. Plam, Price 6d. 

On tbo various improvements to navigation, etc. 

England and France— Cartography. Fordham. 

Notes sur la cartograpbie dea provinces augluises et francaises dos seizifemo ot dix- 
septibme sieclos. Par Herbert George Fordbam. Gbont, 1907. Size 0 x 6, 
pp. 10. Faciimilee 

Tbo author has been for some time a keen student of local English cartography, 
and has lately turned bis attention fo that of Franco 

Europe— Meteorology, Meieorologieche Z. 25 (1908) : 1 -9. Trabert. 

Dio langdauernde Foimperiode im Oktober 1907 uud die Luftdruokvorteilung 
bei Fobu. Von 'Wilhelm Trabert. Diatjra/ini. 

Iceland. Z. Qes. E. Berlin 1907: 597-021. Pjetursion. 

Einigo Ergebnisso seiner Roisc in SUd-lslund im Sommer 1900. Von Dr. Helgi 
Pjetursson. Sections. 

Italy— Sardinia. C.R.A, Sc. Paris 146 (1907) : 1312-1913. Deprat. 

8ur un cas dc dcduublemont du tbalwcg d’une valine par riutcrvontiou d’une 
couMe volcanit^ue (Sardnigne), I’ur Deprat 

Italy— Vesuvius. Biv. (/. Italiana 14 (1907): 385-395. Baratta. 

II nuovo relievo del oono vesuviano. Di Mario Baratta. Sketch-map. 

Norway — Coast. Eelland-Eansen. 

De yestlandske Pdlersbnsincrs naturforbold. Af B. Holland-Hansen (Mcddolelser 
ora 0stfjrsavlen, Hi.). Borgen, 1907. Size 9 x 0, pp. 110. Map, Diagrams^ and 
Illustrations. 

Pyrenees— Place-names. B.G. Met et descriptive (1907): 7:{ 192. Belloc. 

Deformations des noma do liuux pyreueens. J*ar Lmilo Belloo. 

Russia— Hydrology. Yennoloff. 

Spelmiea, B. and M€m. 8. Sp€l(ioh)gie 7 (1907): No. 49, pp. 20. 

Les lacs intermittents de la Kussic d’Europe. Par A.-S. Yormoloff. Maps and 
Illustration. 

Sec April number, p. 441. 

Boandinavia. Bihot. 

La rupture seandinave : t^tude antbropoge'ograpbique. Par Charles Bibot. (Tra- 
vaux du Sdmiuairc de Gcogranbb' de rUniversite do Liege, fascicule 8.) Lidge, 
1907. Size 9 X 0, pp. 40. 

Sweden— Place-names. Ymer 27 (1907) : 228-238. Noreen. 

K. Ortuamuukommittdns arboten. Af Adolf Noreen. 
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United Kingdom— Ireland. Geol. Mag., Dec. V., 4 (1907) : 549-553. Bead. 

Notes on some Coastal Feattlres In C«. Waterford. III. Tnmore Bay to Dunmoro 
East. By F. R. Oowper Reod. Section. 

United Kingdom— BWer-systems. Harmer. 

Quarterly Journal Geol. 8. 63 (1907): 470-514. 

On the origin of certain oafion-liko valleys aSsooiated with l(i>o*like areas of 
depression. By Frederic William Harmer. Map», Illustrations., and Sections. 

Noticed in the February number, p. 216. 

United Kingdom— Bootland Lewis. 

The Plant Remains in the Scottish Peat Mosses. Part iii. The Scottisli High* 
lands and the Shotland Islaii ’s. By Francis J. Lewis, (^om the Transactions 
of the Royal Society of Edinburgh, vol. 46, part i. (No. 2) ) Edinburgh, 1907. Size 
12J X 9i, pp. [33-70]. Map and Sections. Presented try tlte Author. 

This and the earlier parte have been noticed in tho Journal (vol. 27, p. 84 ; vol. 
80, p. 88; vol. 31, p. 331). 

United Kingdom— Scotland. Ohrystal and Murray. 

TR.S. Edinburgh ^6 (1905-1907): 301-396. 

An investigation of the seiches of Loch Earn by tho Scottish Lake Survey. Part i., 
by Prof. G. Chryatal : part ii., by Jaaiea Murray. Illustrations and Diagrams. 
Western Europe. Oambier. 

. B.S.R Beige O. 81 (1907) : 40-91, 126-170, 252-288, 319-383. 

l^tudoB Bur les transformations do VKscaut et do ses affluents au nord de Gand 
pendant la periode historique. Per E. Cambier. Map. 

ASIA. 

Oaiplan Sea. B American G.S. 39 (1907) : 577-596. Huntington, 

The historic fluctuations of tho Caspian Sea. By KUsworth Huntington. Map 
and Diagram. 

A chapter from the author’s work, * The Pulse of Asia.’ 

Central Aria. G.Z. 13 (1907) : 568 • 579. Berg. 

Ist Zentral-Asien ira Austrockren licgriflTen? Von L. Berg. 

Tho writer believes that tho “ geological ” deaicijation of Central Asia has long 
ceased, and that the existing state of things is an alternation of wetter and drier 
periods. 

Central Asia. Hnntington. 

The pulse of Asia: a journey in Central Asia illustrating the geographic basis of 
history. By Ellsworth Huntington. London : A. Constable Co., 1907. Size 
9 X 6, pp. xxiv, nnd 416. Maps and Illustrations. Price lis.net. Presented by 
the Publishers. [To bo reviewed.] 

China. Mem. A. Imp. Sc. St. Petersburg 8 (1907) : Cl. phil.-hist , No. 4, pp. ,30. Weber. 
Index de la section geographique do la Grande Encyclopedic chinoiee, T’ou-chou- 
tch’eng. Par 0. do Waobor (R. I. Weber). 

China— Central. B S.R. Edge G. 31 (1907) : 289-348. HarfelA 

Itin^raires dars le Hou Naim nord-occidental et dans le Kiangsi occidental. Par 
le Capitaine F. Harfcld. Map and Tlluttrali<ms. 

See note in tho March number (p. 334). 

China — Trauiliteration. Hirth. 

Syllabary of Chinese sounds. By Friedrich Hirth (Extracted friim ‘ Research in 
China,’ vol. 1, part ii.) Washington, 1907 Size 11^ x 9, pp 511-528. 

China— Yangtie basin. Z. Gen. E. Re/7i« (1907): 589-596. Wegener 

Uobor BMno Reiso in Mittol-Chiua. Von Dr. Georg Wegener. 

See note on a part of the journey in vol, 30, p. 211. 

Chinese Empire. KenneUy. 

A list of the cities, towns, and open ports of China and dependencies. By M. 
Kennelly. Shanghai : T'usewei Press, 1908. Size 9^ x 6^, pp. viii. and 84. 
Price 3s. 6d. 

Chinese Empire— Tibet. Z, Ges. E. RsrNn (1908) : 18-35. Eilohner. 

Seen In Nordost-Tibet und das Matschu-Problem. Von Wilhdin Filohner. 
Diagrams and llhistraiions. 
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OhiiMM Smpire-TarkMtkn. 0^- 

Boricht Uber Beiflen und Arlniiten iu ChinesiBcb-Turkislan. You A. v. Lo Coq. 
(Ana dor ZoitBohrirt fiir Ethnology, Heft 4 u. 5, 1907.) Bizo 10 X 6J»pp. 609-524. 
Idwtraiiom. 

On the German urchceological expedition to Contra! Asia. 

Ohineie Tnrkeatan. B.A. Impcriah Sc. St. Petershurg (1907) : 805-818. Oldenburg. 
Summury list anliquities found in Turfan by Dr. Eokhanskiiu. By B. 1^. 
Oldenburg. Illudratiom. [In llusbian.] 

Frenob Indo-China. 

Googra])hie j)hybiquL', eeononiiquc, el historique de lu Coehinehiiie : x -xiii^' fubci- 
enlew MoiiographieB dea proviiioca de Can-Tho’ (jtp. MS), SV'-Trttng (pp. 8t), 
TjOiigxuy^u (p|). 12), et de I’ile do Phii-(iu6o ; province de Hati^u (pp. 02). 
Baigon, 1901 00 Size 10 x 0^. Maptf. Price 2*. each. 

French Indo-China— Cambodia. 

Geographic physique, tkjonoiniquc el historiqui^ du ro}auine de Camboge ; 1" 
faaoicule. Monugraphie de la province de Puraat, Buigou, 1900. Size 10 x 0^, 

])p 06, Price 28. 

India— Himalayas. lieco) (h Qeol. Sure. India S6 (1907) : 148-1 57. Cotter and Broun. 

Notes on certain gluciera iu Kuinaou. By G. de P. Cotter and J. Coggiu Broun. 
Sketch’- maj)^ and lllut^iratiiniii. 

India — Himalayai. Jicconh (icol. Sutv. India 86 (1907): 139-147, Walker and Paiooe. 
NotcH on certain glaciers iu Lahaul. By H. Walker und E. U, Pascoe. Sketch- 
mapn and JlludtatioTitt. 

Indian Ocean. Gardiner. 

The Percy Shulcn Trust expedition to the Indian Ocoan in 1905, under the leader- 
shin of J. S*anley Gardiner. Bescrijdion of the cx]>edition, Ceylon to Mauritius; 
and lleiiorts, Nos. 2-8 (From the TramacHonn of the Linnean Sooieity^ Her ii., 
vul 12, jmrt 1 .) London, 1907. Size 12 X 9^, pp. J-110. Map and llladraiiom. 

J' relented by Mr. J. S, Qardinir. 

India— Survey. 

(icncrul report on the oiieratious of the Survey of India . . . during 1905-06, 
prepared under the direction of Colonel F. B. Longe. Calcutta, 1907. Size 
13 X 8^, pp. iv and 6(>. Mapt* and Illnutration. 

Among special operations carried out during the year wore vertical observations 
of Himalayan jieaks from stations near Dehra Bun (cf. January number, p. 103), and 
pendulum observations between Simla and Quetta. 

Malay Arohipelago — Borneo. Walohren. 

7’8. K Nederlandsrh Aard. Ovnoots. 24(1907): 755-844. 

Eenc reis naar de boven8tr('kk<‘n van Boeloengan (Middeu-Borneo) (12 Nov. 
1905-1 1 April, 1900). Boor E. W. F. van Walcbreu. With Map and jlluittrations. 

Malay Archipelago— Sumatra. Cornelii. 

Tn. K. Nederlandsoh Aard. Otenoota. 24 (1907) : 1030-1047. 

Een poging tut verbetoring der kaarten van Noord-Bumatra. Door W. Coruelis. 
Malay Arohipelago— Sumatra. Winkler. 

T». Ind'itiche Taal-y Land-., en Volkeuhunde 60 (1907): 147-185. 

Beriolit uber die zwoilc Untcisucbungsieiso nacb dor Inscl Eiiganu. 4. October 
bis 19. November 1904. Von Br. Jobs. Winkler. 

Persia — Desert. J. MancheHter (>. S, 23 (1907): 60-76. Sykes. 

Tlio Lut, tbe Great Bcs.rt of Persia. By Herbert 11. Sykes. 

Bnssia— Caucasus. Markovich. 

Mihn. Imp. JluiB. G S,, Gen. Q. 88 (1906) : No. 3, pp. 222. 

To the sources of the Ardon and Kion livers. By V. V. Markovich. lUuitraiiont. 
[In Hussian.] 

Bussia— Biboria. Bogoras. 

Tlio Chuckchee. By W. Bogoras. 11. Koligion. (’Publ. Josup North Pacific 
Expedition,’ vol. 7, part 2.) lioiden and New York, 1907. Size 14 x 11. pp. 277- 
586. lIluHtrationB. 

Turkey- Arabia. B. American G.8. 89 (1907) : 597-606. Zwemer. 

Oman and Eastern Arabia. By B. N. Zwemer. 8hetoh-i»tup and lUu^rationt. 
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Turkey— Aiia-Minor. Grund. 

Sitzungtber, K.A.W. Wien 116 (1907) : 241-262, 1757-1769. 

Vorl'auflger Boriuht iibor physlogeographische Unlersuchungou in Deltagebiet del 
Hleinon Maandor boi Ajaioluk (KphoBus). Von Dr. A. Grand. Map, 

AVEIOA. 

Abyiiinia, B S.Q. Haliana G (1908) : 7-S4, 122-137. Oaitro 

TJn' oBourziono al monte Zuquala, al lago Zuai o nei &oddo. Note di viuggio del 
dott. Xdnculn de Caatro. Map and lllwitratioM, 

Africa— Meteorology. ^ 

Meteorological Office, No. 162. Hints te meteorological obierverM in tropical 
Africa, with notes on methods of recording lake-levels, and a memorandum on the 
organization of moteorological observations. Loudon, 1907. Size x 6, pp. 36. 

Algeria. Bev. Frangaite 33 (1907) : 71b 730. *— 

Alg^rie : Les terrltoires du Bud. Par A. M. Map 
Cf. note in the February number, p. 220. 

Algeria and Morocco— Frontier. Aian. 

La fronttero algenMnarocalue au dtl^ut de 1967. Par Paul Azau. Tonnerro, 1907. 
Size 10^ X 7, pp. 28. 

Canary Iilandi. Qlobus 92 (1907): 326-331, 343-348. Xnebel. 

Der vulkanische Aufbau der lusel Gran Canaria. Von Dr. Walther von Knebel. 
Map, lUusiraiioruii and Sections. 

Congo State— Ethnology. Acker. 

Aniialus dn Musee du Congo : Ethnogrupbio— Berio V. Dictionnaire Kitabwa- 
Fran^aie ct Franqais-Kitabwa. Par le R. P. Auguste von Acker. Brussels, 1907. 
Size 14} X lOJ, pp. 170. 

Congo State— Ethnology. 

Annalos du Mus^c du Congo : Ethnographic et Anthropologie— Serie HI. Notes 
iinalytlques sur les oolleotions eihuographiquos du Muscu du Congo. Tome ii. : 
Les indnstries indigbnos. Fasiculo I. Brussels, 1907. Size 14} x 10}, pp. 1- 
194 and i-iv. Illustrations. 

Egypt. Oantin. 

Public Works Department. ReMrts upon the Administration of the Irrigation 
Services in Egypt and in the Sudan for the year 1906. By Sir W. Qarstin. Cairo, 
1907. Size 11 X 7}, pj). 58. P/a», Diagram, Illustrations, and Sections. 

Egypt— Cartography. 

Survey Department, Egypt. A catalogue of maps exhibited in the Geological 
Museum, January 9 -18, 1908. Cairo, 1908. Size 11 x 7}, pp. 30. 

Egypt— Cotton. WUloooki. 

Nile reservoirs and the cotton crop. By Sir William Willoooks. Cairo, 1907. 
Size lOJ X 7, pp. 20. 

Egypt— Kile. Borohardt. 

Ahh. K. Freuds, A, \V., 1906 ; Ardtang; phil.-hist. CL, I. pp. 56. 

Nilmoaser und Niletaiidsmarken. Yon Dr. Ludwig Borohardt. Sections. 

Sgypt-Klle. BaU. 

Survey Department, Figypt. A description of the first or Aswan cataract of the 
Nile. By Dr. John Ball. Cairo, 1907. Size 11x7, pp. 122. Maps aiui lUus- 
trations. 

Egypt— SinaL Home. 

Survey Department, Cairo. The topography and geology of the Peninsula of 
Sinai (south-eastern portion). By Dr. W. F. Hume. Cairo, 1906. Sizo 10^ X 7, 
pp. 280. Maps and Illustrations. 

Egypt— Bunrey. Lyons. 

Survey Deportment, Egypt. The history of surveying and land-measurement in 
Egypt. By Captain II. G. Lyons. Cairo, 1^07. Size lOJ x 7J, pp. 36. 

Egyptian Sudan- Bnrvey. Pearson and others. 

Notes on the marking out of the Geiira, in the Anglo-Egyptian Sudan, into 
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minutes of Latitude and Longitude. By Captain H. D. Pearson, . L. Crompton, 
and 8. M. Viuos. London : Eyre & Spottiswoode, 1007. Size 10^ X 7^, pp. 28. 
Maps and Jllustrations, Presented by D. Oamero»i-fitoon, Esq. 

German East Africa. ^ 

Zur Erwcrbung von Deutscli-Ostafrika : Ein Beitrag zu seiner Gesoliiohto. 
Von Dr. Joachim Graf v. Pfoil. Berlin: K. Curtins, 1007. Size 8J x J^J.pP- 
232. lUwtrations. Presented by the Author. 

Gorman East Africa— Boundaries. Ambronn. 

M.a.d. Deutsrhen Sr.hutzgeh, 20 (1907) : 107-223. 

Berioht iiber das astronomischen und geodatisehen Arbeit^n, wolche zur Festlegung 
der Greuze Deutooh-OBtafrikas gogen iiber dem Kongostaat und BritiBch-Ostafrika 
von Bciten der deutsoheii Kommissare in den Jahren 1902 bis 1905 aUBgefiihrt 
Worden sind. Bearboitet , , . von Prof. Dr. 1^. Anibronn. Maps. 

Kamernn — Adamawa. Deutsches Kolonialhlalt 1% (1901) : 1130 1142. Strlimpell. 

Aus West-Adamaua (Bericht des OberloutnantH Strlimpell ). Map. 

On journeys on the German Bide of the frontier with Nigeria, south-west of Yola. 
Portuguese West Africa— 8ao Thome. 

A ilha de S. Thome e o trabalho indigena. Lisbon, 1007. Size 9i X 0, pp* ®ud 
100. Presented by the Lisbon Oeooraphicnl Society. 

A reprint of papers by various aulhors on the island and its agricultural develop- 
ment. 

South Africa. SroUish 0. Mag. 23 (1907) . 617-027. Milner 

Geography and statecraft. By tlui Right Hon. \MBcotmt Milner. Portrait. 

Tlie value of geographical knowledge in the sphere of government and administra- 
tion is illustrated by the case of South Africa 

NORTH AMERICA. 


Canada— Alberta. Oalmei, 

Geological Survey of Canada. Moose Mountain district of Southern Alberta. By 
D. 1). (5aimes. Ottawa, 1997. Size x 6J, pp. 50. Map, Sections, and lllns- 
traiions. 

Canada— Alberta. Dowling. 

Geological Survey of (Canada. Report on the OaBCHd<! (Joal Basin, Alberta. By 
D. B. Dowling. Ottawa, 1907. Size 9| x OJ, pp. 38. Illustrations and separata 
c(i«c of Maps. Presented by the Colonial Office. 

Canada — Geology. 

Summary report of the Department of Mines, Geological Survey, for the calendar 
year 1907. Ottawa, 1908 Size 9^ X pp. viii. and 132. Map. 

Canada— Mines. 

Geological Survey of Canada. Section of Minos. Annual report on the mineral 
industries of Canada for Ottawa, 1907. Size 9^ x 6§, pp. 174. P/an, 

Illustrations, Tables, and Section. 

Canada— Survey. Adams. 

On the need of u topographical survey of the Dominion of Canada, particularly with 
reference to tlio development of the economic reBouroes of the Dominion. By Frank 
D. Adams. (From the Journal of the Canadian Mining htstitute, part of vol. 0.) 
Size 8^ X t), pp. 14. 

Canada— Survey. 

Department of the Interior. Report of tho Riirveyor-Goneral of Dominion Lands for 
the year ending June 30, 1906, Gttnwa, 1907. Size 10 x OJ, pp. 330. Illustra- 
tions; Maps in separate cover. Presented by the Surr^eyor^ General, 

Includes a report on tho photo-topographical survey of the Rooky mountaina, and 
an account, with map, of the recently discovered Nakimu caves, near Roger’s pass 
(ante, p. 338). 

Canada— Yukon Territory. Brown. 

University of Toronto Studies, History, etc. 2 (1907) : 195-212. 

The evolution of law and government in the Yukon Territory. By John N. Elliott 
Brown. 
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8t. lAwrensa Bwia. Bari^« and Horton. 

U S. GeoL 8wri\^ Water Supply Faprr 206 (1007): pp. 98. 

Surfttco wat(‘r-8iipply of Great Lukos and St. Lawronce river draiiiagOH, 1906. By 

H. K. Burrows and A. H, HorUm. Afap, Section, and IUrntriiiiont. 

United States. Williams. 

With the Border ruffians: memories of the Far West, 1852-1868. By R. H. 
Williams, edited by E. W. Williams lioudon ; .J. Murray, 1907. Size 9 x 5J, pp. 
xviii. and 478. TUuetratione. Vrtoe 12«. net Vre^enied hy the Publishei 

United States— Hydrology. FoUansbee and others. 

U S. Geol. Surv., W^ter Supply Paper 20K (1007): pp 100. 

Surface water-supply of Missouri river drainugo, 1006. By Robert FoUansbee, R. 

I. Meeker, and J, E. Stewart. Map^ Section^ anti Tllmtration. 

United States- Hydrology. Hall and others. 

US, Lieol. Sure,, Water Supply Paper 20.^ (1007) . pp. 121. 

Surface water-supply of Ohio and Lower Eastern MiB8ib.iippl river drainages, 1906. 

By M. li. Hall, N. C. Grover, and A. H. Horton. Map, SeoUon, and Illustration. 
Similar papers have been issued for a number of other drainage systems. 

United States— Irrigation. Ilepori Smithsonian J. 1006 (1007) : 4G9-492. Blanchard. 
National reclamation of arid lands By C. J. Blanchard. 11 lustrations. 

Unitdd States— Maryland. Mathews. 

Johns Hopkins Vnirersity Ciicular (1007) : No 7, 27-114. 

Autiolinul domes in the Piedmont of Maryland. By Edward B. Mathews. Sketoh-' 
maps. 

United States— Maryland. Mathews. 

Johns Hopkins IJnieersity Circular (1007) : No. 7, 95-46. 

I'ho counties of Maryland, the time and manner of erection. By Edward B. 
Mathews. Map. 

United States— San Franoisoo. 

Report of the sub-committee on statistics to the Ghuirman and Committee on re- 
oonstruotion. Bun Francisco, 1007. Size 0x6, pp. 16. 

Eisousses tho effects of the San Franoisoo earthquake on various kinds of buildings. 

United States— Waterway. National G. Mag. 18 (1907) : G70-C85. 

The deep-water route from Chicago to the Gulf, Map and Illustrations. 

On a proposal to construct a deep waterway through the MisBissippi valley. 

United States- West. Thwaites. 

Early Western Travels, 1 748-1 84G, Edited by Dr. R. G. 'J'hwaites. Vol. 86 
comprising the series of original paintings by Charles Bodmer, to illustrate 
Maximilian Prince of Wied’s Travels in the Interior of North America, 1832-1834. 
Cleveland, Ohio ; A. H. Clark Oo., 1906. Sise 21 x 15. Eight Plates and Map. 
Price 62«. 6d. 

United SUtee— West Thwaites. 

Early Western Travels, 1748-1846. Edited by Dr. R. G. Thwaites. Vol. 86: 
Part 1 of Flagg’s The Far West, 1836-1837. Vol. 27 : Part 2 of the same, and 
De Smet’s Letters and Bketchos, 1841-1842. Vol. 88 : Port 1 of Famham’s 
Travels in the Great Western Prairies, etc. Vol. 89: Part 2 of the same, and 
De Smet’s Oregon Missions and Travels over the liocky Mountains, 1845-1846. 
Vol. 80 : Palmer's Jonrnal of Travels over the Rocky Mountains, 1845-1846. 
Vois. 31 and 38 : Analytical Index to the Series. Cleveland, Ohio : A. H. Clark 
Co. (Vols. 86-80), 1006; (Vols 31-88), 1907. Facsimile Maps and Tllustraiions, 
Price 168, Sd. net per vol. 

OSHTBAL AND SOUTH AMERICA. 

Brasil Rev. I. Hist, e G. Brazileiro 68 (1907) : Part II., 253-376. Pimentel. 

A Brazil central (Estudos patrios). Polo Dr. Antonio Martins de Azevedo 
Pimentel. Map and Illustrations. 

A useful summary of our knowledgo of a still undeveloped part of Brazil. 

Central America — Climatology. M. F. A’, ietjjsig 1906 (1907) ; 1-96. Mars. 

Beilrage zur Klimatologie und Hydrographie Mittelamerikas. Von Dr. Alfred 
Men. Map and Diagrams. 



580 


GBOGEAPHICAL LITEBATURB OF THS 


Oliile^BanreyB. 

Bepiibli(!n Jc CLilo. Ofioina do Mensura de Tierrao. Re^lamento iuturno o 
inatniooioDeB tccnicaB. (bizo 7x5, pp. 110.) InatrQooioQes para el reoonooimiento 
trigonomo'tnco, dcHtiuado a ubigar las triaDgulaoioDos i bases jeodi^sicas. Size 
X pp. 64. Hantiago, 1907. Viagranm. 

Bonth America— Altitudes. Jabn. 

Tablas biirome'tricas para cl oaloulo do alturas entre los paralolos 0^ y 16^ de la 
America tropical. Tor Alfredo Jubn. Caracas, 1907. Hizc 9x6, pp. 48. 

South Amerioa— Geological History. Ihering. 

Archbolcnis und Arohmotis. Gcsammelto Boitrugc zur Gcsobichk dor neotrop- 
ischcu Region, von Hermann von Ihering Leipzig ; W. Engelmann, 1907. Hize 
9x6, pp. iv. and 350. Map. Price 6m. Presenteil by the PuMUher. 

South Amerioa— Xeteoiolo^. Voss. 

J^etermantiH Jn., Erganzuu<j»he/i 167 (1907) : pi>. vi and 60, 

Hie Niederscblagsvcrhaliniese von h^Udamcriku. You Ernst Ludwig Voss. Mupn 
and Diagram. 

South America— Bivers. Larrabure i Correa. 

Noticia historico-geugrdiioo do algunos nos do nuestro Orieute, por el Doctor Carlos 
Larrabure i Correa. Lima, 1907. Size 94 x 64, pp 174. Map and lllwtratiow. 
Presented by the Author. ^ 

Descriptions of the principal rivers of the borderland between Peru, Bolivia, and 
Brazil, mostly within territory claimed by the two latter. 

West Indies — Barbados. Quarterly J. Ocol S. QS (1907); 318-S37. Harrison. 

The Coral rocks of Barbados. By Prof. John Burchmoro Harrison. Map and 
Seetione. 

West Indies— Jamaica. «/. 16 (1907): 696-721. Fuller. 

Notes on the Jamaica earthquake. By Myron L. Fuller. Skeioh-map and Jllu*^ 
iraiiom. 


AC8TBAIAS1A AHD PACIFIC IBLAITBS. 

New Guinea— Dutch. Te h. Nederlamhch Aard. GenootB. 24 (1907) : 992-1029. Diesel. 
Beis van Goras iaugs de BMidi naar Ginarde, en over Womdni weer near Goras. 
(Vierde voetreis in bet borgland van Z. W, Nieuw-Guinea.) Door J. S. A. van 
Diesel. Map. 

New Guinea— Dutch. Hellwig. 

Tb. k Nederlandsch Aard. Genwln. 24 (1907): 1048-10.51. 

Verdere exploraties aau de Zuidwestkust van Nieuw-Guiuea. Door B. L. A. 
Hellwig. Map. 

New Guinea— German. M. a. d. DeuUchen Sohutzgeb. 20 (1907) : 223-231. P6ch. 
Wanderungeu im Gobieto der Kai (Deutseb-Neuguinea). Yon Dr. Budolf Pooh. 
Map and IlluBtratlons. 

New Guinea — Historical. B,0, hM. et deioriplivey 1907 : 47-72. Hamy. 

Luis Vaiis de Torres, et Diego d<* Prado y Tovar ; explorations de la Nouvelle- 
Guiude, 1606-1607. Etude gcograpbiquo ot etbnographique par le Dr. E. T. Hamy. 
FaoBimile Maps and llluBtratium. 

Beproduoes some hitherto unpublished drawings of natives. 

New South Wales. Quer/toZami (7. J 22 (1906-1907) : 20-51. Thomson. 

The Murrumbidgeo water oonsorvation and irrigation schemes. By Dr. J. P. 
Tliomsou. 

Noticed in the February number (p. 222). 

New Zealand. J.B. Colonial I. 39 (1907): 38- .56. Bell. 

The Miuoral Wealth of New Zealand. By Dr. J. Mackintosh Bell. 

POLAB BSGI0N8. 

Antarctic— Ice. Z. aietnoncrkunde 2 (^1907): 1- 21. Philippi. 

Ueber die Landeis-Beobachtungeu der letaten fUnf Siidpolar-Expeditiouen. Von 
E. Phihppi. 
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Arctic. B. Ameriran O.ff. 89 (1907) : 607-620. Mikkclm. 

Report of the Mikkelcen'Leffingwoll expedition (Prepared by Captain Einar 
MikkeUen.) Map and DiagJ'am. 

This waa given in abstraot in the Journal for November, 1907 (pp. 517-524, vrith 
map and illuBtrations). 


’ MATHEMATIOAL OEOGBAPHT. 

Cartography— Proj 60 tiom. Dnoheine. 

Travaux du S^mlnaire tie G^oj^raphie do I’llniveinitc; do Liege. Friacioule 7. 
L’enseignement dee projeotiona oartographiqnee. Par Charles Duobepne. Li^ge, 
1907. Hize 10 x 6J, pp. 04. Diagramn. 

Longitudes. T. and I*. Mew Zealand L 89 (1900) : 49-70. Kioto. 

Transpacific longitudes, By Dr Otto Klotz. Map 

PHT8I0AL AND BIOLOOIOAL OSOOBAPET. 

Occmoiphology. B. American 0.8, 89 (1907) : 6r>8-666. Hubbard. 

Experimental Physiography. I3y George D. Hubbard, lllustration$. 

Ocomorphology. O.Z. 18 (1907): 632 GH6. Paciarge. 

Zur Eutatehung von Quertalem in Faltengobirgen Von Dr. Biegfricd Pasaarge. 
Diagratnu. 

Beo March number, p. .339. 

Ocomorphology— Arid Begionc. Orund. 

SittunfjHher. K.A.W. Wien 116 (1906): 1 Abi., 525-551. 

Die Probleme dor Goomorphologie am Rande von Trockengobieten. Von Dr. A. 
Grund. 

Ocomorphology— Coaital Plains. J.G. 8 (1907); 8-15. Davis. 

The place of coastal plains in aystemalic physiography. By W. M. Davis. 
Ocomorphology — Mountains, rctermanm M. \ 24.5 260. Freeh, 

Erdbeben und Gebirgsbau. Von Prof. Dr. Fr. Freeh. Map. 

Roe February number, p. 223. 

Olaoial Epoch. Manson. 

An attempt to explain the evitlcnces of glacial notion during the Permian. By 
Dr. Marsden Manson. (San Franoiaco, 1907.) Size 9 x 6. pp. 16. 

Olaoial Erosion. J. Geology 16 (1907) : 722-730. Carney. 

Glacial oroaion in longitudinal vnlleya. By Frank Carney Map and llluttraUont. 
Olaoieri. Z. OleUcherkunde 2 (1907) . 81-103. Finsterwaldcr. 

Die Theorie dor Gletsohcrschwankungen. Von R. Finsterwalder. Diagranw. 
Olaoiers. Z. OleUcherkunde 1 (ldOG-07): Hess. 

Probleme der Gletscherkunde. Von Hans Hess. Diagrams 
Olaoiora. Johnu ITopkinn Univernty Circular, 1907 : No. 7, 21-23. Bold, 

A proof of Kurowaki’a rule for determining the height of the N^vd line on glnoiera 
By Harry Fielding Reid. Dinffram, 

Olaoieri. Z. GZefso/if rfcunde 1 (1906-07) : 321-347. Weinberg. 

Uebor den Koefflzienton der inneren Reibung des Gletsohereises und aeine 
Bedeutung fttr die The<irien dor (iletscherbeweguug. Von Boris Weinberg. 
Biagrama. 

Limnology. Weddorbum. 

An experimental investigation of the temperatnre ohangea occurring in fresh-water 
lochs. By B. M. Wedderburn. (From the Proreedinga of the Boyal Society of 
Edinburgh, vol. 28, part i.. No. 1.) Edinburgh, 1907. Size 19 x 7, pp. 2-20. 
Biagrams and llluatration. 

Natural Begions. Q. Teacher 4 (1907) : 123-128. Bozby. 

What is a “ natural region " ? By Percy M. Roxby. 

Ooeanegraphy — Depths. OMMiw/and (7. 22 (1906-07): 1-19. Baton. 

Oonoeming ocean depths. By Captain William Eaton. 
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Oceanography— Life. J?.J. Afonaeo 108 (1907); pp. 18. Oxner. 

Quelquea observalioDB biologiquea et expdrieucee Bur **la Faune dos borda de 
cuvette.*’ Par le Dr. Mieczyelaw Oxner. 

BWeri. ?Va/ure 77 (1907): 100-102. Buchanan and Lomai. 

The windings of rivers. Lotters from J. Y. Buchanan and J. Lomaa. Diagrarnt. 
Elicited by the communication of Sir ( ). Lodge in a previouB issue of Nature (Joumaly 
vol. 80, p. 666). 

Seismology. Sitzungiiber. K.A.W. TFwn 116 (1906) : i4W. I la., 941-982. Benndorf. 
Ueber die Art dor Fortpflanzung der Erdbebonwellen im Erdinnorn (II. Mitteilung). 
Von Dr. H. Benndorf. lUagramff. Also separate copy. 

Snow— Morphology. Z. 01 etecherhunde 2 (1907) : lOB-112. Tohirwinsky. 

Schneedilnen und Sohneebarchane iu ihrer Beziehung zu 'ioliechon Schneeablage- 
mngen in allgerneinen. Von P. N. TBchirwinsky, Illustrations. 

Snow— Hieves Fenitentei. Z. Oleioherkunde 2 (1907) : 22-28. Workman. 

A study of nieves penitentes in the Himalaya. By Dr. William Hunter Workman. 
Illustrations and Diagram. 

AKTHBOFOeEOeBAPHT AHD HI8T0BICAL OEOOBAFHT. 

Anthropogeography. J.0. 6 (1907) : 16-20. Emerson. 

Flood-plaina in their relation to life. By Philip Emerson. 

Anthropogeography. /ta/mna 9 (1908) : 103-121. Forena. 

L’Antropogeografia nolle sue origin! e no’ suoi progressi. Relazionc . . . dal prof. 
Filippo Porena. 

Oommerolal— Gold. 66 (1907): 1003-1014,1022-10.32,10:17-1047. Gregory. 

Gold mining and gold production. By Prof. John Walter Gregory. Ulustraiions 
and JSeetions, 

Commercial— Minerals. P.R. I. 18 (1907) : 305 321 . Gregory. 

Ore deposits and their distribution in depth. By Prf)f. J. W. Gregory. 

Commercial— Forts. Corthell. 

Permanent International Association of Navigation CongresscH. Results of investi- 
gation into the cost of ports and of their operation By Elmer L. Corthell. BruBsels, 
1907, Size OJ x 6, pp. 58. 

History, Helmolt 

Woltgeschichte . . . hcrauagcgchon von Hans F. Helmolt, Neunter Band : 
Nachtriige , Qiinllcnkundc ; Gonoralrc'gistcr liCipzig, etc., Bibliographisohos 
lustitut, 1907 Hize 10x7, pp vin. and 078. Maps and Illustrations, rrioe 9«. 


OENEBAIb 

Educational- Meteorology. Scottish G. Mag. 23 (1!»07)‘ 627-648 Newbigin. 

The study of the woathor aa a branch of nature knowledge. By Marion I. New- 
bigin, Charts and Diagrams 

Geography. 6 (1907) : 49-.5:{. Davis. 

Hettner’s conc.eption of geography By W. M. Davis. 

Analysis of Dr. Hottnor’s article in the Geoyraphisohe ZcitBchrift for 1905, in which 
greater emphasis is laid on Regional (ieography than in Prof. Davis’s own writings. 

Geography. Scottish 0. Mag. 22 (\001) \ rSl-hi'M. Eokert. 

The new fields of geogrophy, especially commercial geography By Prof. Dr. 
Max Eokert. 

Paper read at the Leicester meeting of the British Association . 

Geography. Tiasien. 

Beobachtende Goographio und L&nderkundo in ihrer neueren Entwickelung, 
nebst einom Wort zum fUnfundzwanzigjiihngen Bestehen der Zontralkommission 
fttr wisBenschaftliohe Landeskunde von Dentsohland. Von Dr. E. Tiessen. 
(Sonderabdruck ruh : Verhandlurigon des xvi. Deutschen Geograpbentages zu 
Niimberg, 1907.) Berlin, 1907. Bizo 9^ X 6|, pp. 51-65. 



NSW MAPS. 


OdmiAA Oolomiei. , Boiiik6r. 

Dietrich Beimer*B Mitteiluagen fUr Aneiedler, &o. Heft 8 : Btf/teuiber, 1907. 
Berliu : D. Beimer. Bizo 8 ^ x 6, pp. 118-150. Illwtratwni. 

This new puUioation containa articles on Bubjecta of special interest to settlers, 
with bibliographical notes. The present number pays special attention to rubber. 

Literary Geography. Alpine J. 88 (1907) : 625-027. Fiethfteld. 

The Mountains of Dante. TI. By Douglas Froshfield. Illustration. 

Supplementary to a paper in the tenth volumt. of the same journal. 

Space and Time. Ratiel. 

Baum und Zeit in Geographie and Gcologie. Maturphilnsophische Beirachtungen 
von Dr. Friedrich Batzel. li iTausgegeben von Dr. Paul Barth. Leipzig; J. A. 
Barth, 1907. Size 9 x 5^, pp. viii. and 178. Frioe 8«. Dr/. 


NEW MAPS. 

By B. A. REBVES, Map Curatorf R.G.B. 

EUBOPS. 

Austria. X. Akademie der Wiisensohaften, Vienna. 

llistorisober Atlas dor dsterreichischen Alponlander Herausgcgeben yon Kais. 
Akademie dor Wisseuschaften in Wien. I. Abtoilung ; Dio Landgerichtskarte. 

I. Lieferung: Salzburg, Oberosterreiob, Stoiomiark. Vienmi: Adolf Holzhausen, 
1906 Price 12 hr. each pari. 

This IS the first part of an historical atlas of the Alpine provinces of Austria, which 
was originally planned by the late Dr. Eduard Biohter, and is now being published 
by the Imperial Academy of Sciences in Viounu. The maps, of whioh there are eleven 
and an index in this part, are on the scale of 1 . 200,000, and es regards topographical 
features, are based upon the sheets of the Austrian stafiT map on the same scale. 
Forty-nine pages of explanatory text are given in a separate cover. A review of this 
atlas appeared in th<i Geographical Journal for .Tune, 1907. 

Danube. Cvijio. 

Entwicklungsgeschichtliohe Karto des Eisernen Tores. Von Prof. Dr. J. Cv^io. 
SceJe 1 ; 200,000 or I inch to 3 2 stat. miles. Geologisohe Skizze zur Entwicklungs- 
gesohichte des Eisernen Tores. Von Prof. Dr. J. Ovmo. Scale 1:300,000 or 
1 inch to 4 7 stat. miles. Petermanns Mitteil ungen., Erzanznngsheft No. 160. 
Gotha: .Tustue Perthes, 1908. Prenented hy the Puhlisher. 

England and Wales. Ordnanee Survey. 

Sheets published by the Director-General of the Ordnance Survey, Southampton, 
from March 1 to 31, 1908. 

8 miles to 1 inch : — 

Large-sheet series, printed in colours, folded in cover or fiat in sheets, 20, 21, 22, 
23, 26, 27, 31, 35. Coloured on the layer system, 18, 19, 24, 25, 29, 30, 34, 39, 40. 
Pricey on paper y Is. 6d. ; mounted on linen, 2$. ; mounted in geotiojis, 2s. 6d. each. 

1-lnoh (third edition):— 

In outline, 347. Is. (engraved). 

With hills in brown or black, 98, 122, 124, 155 (27.^ and 291), 276, 278 (291 and 
275), 294. 1 h. each (emgraved ), 

Large-sheet series, printed in colours, folded in cover or flat in sheets, 27, 28, 32, 
33, 87, 106, 123, 133. Price, on paper, U Gd. ; mounted on linen, 2i, ; mounted in 
sections, 2s. 6d. each. 

6-inoh— County Maps : — 

Oarmaxthensbire (First Bevision), 20 s.e., 21 s.w , 22 nw., 28 s.w., 86 nw., b.e., 
44 S.W., 48 8.e.,49 N.E., 62 n.e., M s.w., 57 n.w., n.e., 58 n.w., s.e., 59 n.w Oomwall 
(First Bevision), 24 n.e., 39 s.w., 40 N.w., 41 n.w., s.w., 8.b., 42 s.w., 43 N.w., 46 
B.W., (47 N.E. and 48 n.w.), 48 n.e., b.w., s.k., 49 s.w., 50 n.w., s.w., 51 n.w., n.e., 
B.W., 52 s.w., 8.B., 53 (N.w. and s.w,), 56 n.w., N.e., 57 n.e., 58 N.w., n.e., b.e., 69 s.w., 
tM) N.W., 64 N.E., 72 N.w , (72 n.e. and 72tt N.w.), 80 s.e. Kent (^oond Eevieion), 
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14 e B., 2.^ N.E., 24 B.E., 25 s.w , b.b , 2G n.w., 34 N.i., 85 s.w., 57 n.b., b.k., 58 n.w., 
H.W. (58 8.E and 58a b.w.), <)t) n e., be., 07 n.w. (68 n.k. and 68a N.w.), 81 n.e. 
Lanoaahire (First Revision ot 1891 Survey), 102 s.e., 108 n.e., 114 n.w., 115 N.E., 
B.w. Llnoolnshlre (First Revision), 10 n.k., 11 N.w., 12 N.w , n.b., 70 n.e. Norfolk, 
31 S.E , 43 K.R., 8.R., 52 B.W., 55 N.E., 8.R., 56 6.W., (13 N E., B. w., B.B., 64 aw., 65 N.w , 
67 N.E,, B.K., 68 N.W., B W., 74 N B., 79 N.B., 8.B., 80 N.W., 8.W., B.E., 81 B.W., 91 N.W., 
8.W., 91a N.w. Pembrokeshire (First Revision), (2a b.b. and 5 N.B.), 5 s.e., 8 s.w., 
S.K., 9 H.W., 10 N.E., 8.E , 11 N.W , B.W , fl.E., 13 S.W., 15 N.W., N.E., 8.W., 16 N.W., N.E., 

H. W , S.E,, 17 N.W., N.E., S.W, S.E, J8 H W., 8.E., 19 N.E., 22 N.W., 23 N.W., B.W., S.K., 
24 8.E., 25 s w., 2ft N w., N.K., S.W , 29 b.w., re., 30 s.w., 34 n.e., s.e., 35 n.w., s.w., 
40 N.E., B.K.. 41 N.W., N.E., 8.W., 43 N E, 41 N.W. Yorkshire (First Revision of 1891 
Survey), 240 s.e., 247 n.e., 248 s.w . 249 n w., 259 s w., 260 n.e., 266 r e. 1«. ea^'h. 

26<inoh — Founty Maps : — 

Cornwall (First Revision), LVl. 1.3, H, 16: LVII. 13; LXTL 8, 16; LXIII. 2, 3, 

4, 10, 11, 12, 13, 1,5, 16; LXIV. 1, 5, IS; LXVIl. 13, 14, 1.5, 16; RXVIIl. 14, 15, 
16. LXIX. 1, 13, 14, 15. 16; LXX 2.3,4; LXXl. 1; LXXTII 1. 2, 3, 4, 5, 6. 
10, II, 12, 13, 14, 1.5, ir.; LXXIV. 3, 13; LXXV. 8, 4, 6, 8, 10, 11, 12; liXXVIll, 

I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 ; LXXIX. 1, 2, 5; LXXXVII. 1, 6. 8. Kent (Second 
Reviflion), XII 6, 7, 10; XIII. 5, 6; XX. 12, 16; XXI. 5, C, 9, 10, 13, 14; 
XXXIl. 4, C, 7, 10, 11 ; XXXIIL 1, 5; LIII. 6, 7, ft, 11, 15; LXXL 14, 15; 
LXXII. 13; LXXIX. 2; LXXX. 14, 16; LXXXIII. 2, 4, 7, 11. Uneashire 
(First Revision of 1891 Survey), CVIIl. 1, 6 Linoolnihire (First Revision), 
XXII. 1. 2, 3, 4, 5, 6, 7, H. 9, 10. 11, 12. 13. 14, 15, 1(5 ; XXllI. 9, 13. Pembroke- 
shire (First Revision), XXVI. 14, 15; XXXII. 1, 2, 3, 4, 5. 6, 7. 8, 9, 10, 11. 12, 
13, 15, 16; XXXlll. 1, 5. 11. 12. Yorkshire (First Revision of 1891 Survey), 
C(n’. 5,6,12, 16; CCXV. 10, 15,16; Ct^XVI. 5, 6, 9, 10 ; (I'XTX, 2, 3. 4, 6, 7, 8, 
10,11,14,15,16; C( 'XX. 1,3, to, 14; ('CXXXTI. 7 ; Oi'XXXIII 8. 3n. 

(E. SUinford^ London Agent ) 

England and Wales. Gleologioal Survey, 

l lneh map 

New series, printed in colours, Drift edition. Sheets. 125, Derby; 295, Taunton 
iiiul llridgwfiter ; Hpociiil map of Oxford. Price l/». 6d. each, 

6-inoh maps—Uncoloured. 

Glamorgan, 20 N.W., 20 s.w. ; Monmouthshire, 22 N.w,, 27 s.w., 28 n w. Is. 6/7. each. 

E. Stanford, London Agent. 

England— London. Hollar. 

London, "Westminster, and Southwark, drawn and engraved by Woncealaus Hollar. 
Published at Antwerj') in 1647. Sheets I -111 and VIT. Loudon : The London 
Topographical Sornely, 1907. 

The first three sheets of this benntifully executed facsimile of Hollar’s bird’s-eye 
vi(‘W of Ivondon were noticed in the Geographical Journal for Juno, 1907, and tliose now 
published complete the work Th<* TiOndon 'ropogrnpliical Society deserves the thanks 
of all interested in the liistory of the development of I^ondon for the excellent facsimiles 
of old plans now in course of publication. 

Europe —Central. Bavenitein and Liebenow. 

Ravenstcin-Liebenow’s Bpecial-Rad- and Automobilkarte von Mittel-Europa. 
Scale 1 : 300,000 or 1 inch h) 4 7 etnt miles. Slieots ; 1, Ringkjdbing ; 2, Fredoricia ; 

3, Roskilde; 4, Kj6benha\'n : 5, Simrishamm; 12, Korsor ; 13, Falsterbn ; 14, 
Bornholm; 107, Krakau; 121, Leutschnu. Frnnkfurt-a.-M, : Ludwig Bavon- 
stein, [1908] 

Germany. X. Preniiisohe Landetanfhahme. 

Karte der Deutsohen Reiches. Heransgegebon von der Eartogr. Abteilung der 
Egl. PreiiBs. Landesaufnahme. Scale 1:100,000 or 1 inch to 1*6 stat. mile. 
Sheets : (black hills) 363, Eisleben ; 387, Sondershausen ; 388, Querfurt : (brown 
hills) 298, Meseritz ; 816, Belzig; 346, Griinbcrg. ^rlin : K. Preussisobe 
Landeeanfhahme, 1906-07. Price 1.50m. each ehest. 


AlU. 

Alia Hinor. Xiepert 

Karte von Kleinasien. Bearbeitet von Dr. Richard Kiepert. Scale 1 : 400,000 
or 1 inch to 6*8 stat. miles. Sheet A-PV., Sinob. Berlin : Dietrich Reimer 
(Ernst Vohsen, [1908]. Trice 0m. each ihect. 
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AFRICA. 

Afriot— Bait. JuriBok and Molael. 

Die deutieh-engliiohe Grenie zwiiohen dem SO. Langeugrad und dem DJipe- 
See, naoh den AufnaUmen der deutsoh-eoglisoben Gronzoxpedition onter Leitaag 
▼on Haa^mann Bohlobaoh und Colonel Delme-Badolifft* sowie des Colooel 0. E. 
Smith. Bearbeitet naoh den Original MeMtiiichl>Idttorii von C. Juriioh unter 
Leitung von M. Moisei. Scale 1 : 1,000,000 or 1 inch to 15 d stat miles. — Triangula- 
tionsnots der Hermann’schen Kiwu- und der Sohlobaoh^Bchen Uganda-(4renzezpe- 
dition. — Triangulationsnetz der Sohlobaoh*soheo Gronzexpedltioa zwisohen dom 
Viotoria-See und Zanzibar. Scale I : 927,500 or 1 inch to 14 0 stat. miles. Mit- 
UilunMn aw den deutiohen Sohuitijebietenf Band xx . 1907, Karten 5, 6 u. 7. Pre- 
tenUa by Dietrich Reimer^ Berlin. 

Two triangulatioQ charts and a t pographioal sheet, showing the boundary between 
British and Gherman East Africa according to the surveys of the German (commissioners. 
The corresponding triangulation and surveys of the British Oomruissionors, under 
Colonel Delm^RMoliffe and Colonel Q. K. Smith, were published some time ago, and 
reductions havo appeared in the Qeotjmphieal Jonrmd. The British surveys have 
been utilized, as well as the Gormani in the compilation of tiie topographic^ map, 
which extends from Kilimanjaro, aoross Victoria Nyanza, to about 29° 40' E. long. 
German East Africa. Wshlmann and Moisei. 

Das Ukinga-Gobirge auf Grundlage der Triaugulation und der MeMtisohanfnahme 
Dr. KohlMhutter's. Non gezeicliDot von H. Wehlmann unter Leitung von M. 
Moispl. Scale 1 : 100,000 or 1 inch to 1'6 stat. mile. Mitteilungen aue den deuUohen 
Sid^tgebieten, Band xxi., 1008, Karte 1. Berlin : K. B. Mittler & Bohn, 1008. 
Pretented by Herr Dietrich Reimer^ Berlin. 

An excellent map of the Livingstone mountains and country adjacent to the north- 
east of Lake Nyasa, from the triangulation and plane-table survey of Dr. Kohl- 
Buhiitter, supplemented by route surveys of various triivellers. 

Gold Coast. Onggisberg. 

Map of the Gold Coast. Published by the authority of Sir John Pickersgill 
Rodger, K.o.M.a., Governor, under the direction of Major F. G. (Juggisberg, r.e., 
F.R.o B., Director of Surveys, Gold Coast. Soalo 1 12.5,000 or 1 inch to 1*9 stat. 
mile. Sheets : 72-L->I., Abetife; 72-Q-I., Dunkwa Kdmburgb and London: W. 

& A. E. Johnston, 1908. Price 2$. each sheet. Presented by Major F. 0. Ottygit- 
berg^ R.E,^ Director of Surveys, (ivld Coast, 

Two additional sheets of tbo survey of the Gold Coast, under the direction of 
Major F. G. Guggisberg, n.B. There is room for improvement in the colouring 
of the sheets, and the hill shading is not altogether satisraotury. Approximate contour 
lines aro shown in green on sheet 72-L-I., as well as hill shading, but the figures 
on these might with advantage have been written all one way up, since, os they are, 
the sheet has to bo turned round to read them in many places. 

Xamerun. Glaunlng. 

Provisorisohe Earto von Teilen der Bezirko Ossidinge, Bamonda und Dschang. 
Konstruirt und gezeichnet anf Grundlage der Aufuahmen dss Hauptmann Glau- 
nlog und mit Benutzung unverOftentliohter Aufnuhmon. Scale 1 : 500,000 or 
1 Inch to 7*9 stat. miles. Mitteilungen aw den deutsohen Sohutzgehieten, Band xx., 
1907, Karte 10. Berlin : E. S, Mittler & Bohn, 1907, Presented by Herr Dietric/i 
Reimer, Berlin, 

Togo. Bprigads. 

ELarte von Togo. Bearbeitet von P. Sprigade. Scale 1 : 200,000 or 1 inch to 3*2 
stat. miles. Sheets: Al, Bans&ne-Mangu ; Bl, Jdndi; B2, B&ssari. Berlin: 
Dietrich Reimer (Ernst Volisen), 1907. Presented by the Publisher, 

AMBBIOA. 

Canada. Dept, of the Interior, Ottawa. 

Seotloual map of Canada. Scale 1 ; 190,080 or 1 inch to 3 stat. miles. Sheets : 
164, Morley, revised to Dcoomber 25, 1907; 168, Elbow, revised to Januvy 27, 
1908 ; 215, Red Deer, revised to January 28, 1908 ; 210, Sullivan Lake, revised to 
November 27, 1907 ; 265, Peace Hills, revised to January 9, 1908 ; 267, Battleford, 
revised to January 2, 1908 : 3(16, Saddle Lake, revised to January 22, 1908. 
Ottawa: Department of the Interior, Topographical Surveys Branch, 1907-08. 
Presented by the Dejpartmeni of the Interior, Ottawa, 

Chile. Oficina de Limites, Santiago. 

Oomision Obilena de Limitos. Scale 1:250,000 or 1 inch to 2 0 stat. miloa. 
No. V.— May, 1908.] 2 R 
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Sheets ; Antofogusta (lat. 23® ii 24® S., and lat. 24® to 25® S.)- Santiago : Oflolna 
de Limites, [1908]. rrt^sented hy the Oficina de Limiie*^ Santiago. 

Venmela. < Petermanni Geogr. Xitteilongen.’ 

Uebersiclit der noueu Landesaufuahmc im nOrdliohen Yenozaela Scale ] : 1,500.000 
or 1 inch to 23*7 stat. miles. Petermannt Mitteilnngen^ Jabrgang 1908, Tafel 7. 
Gotha ; Jastus Perthos, 1908. Pretented by the Puhlither. 

AVBTEALA8IA. 

Australasia. Bydow and Eabenioht. 

Sydow-Hahcnioht ‘ Methodischer Wand- Atlas. Nr. 1, Austral ion und Polynesicn. 
oVo-hydrogranhischc Schnl-Wandkarte naoh E. v. Bydows Plan bearbeitct von H. 
Habonioht. Viort(‘ Auflago. Scalo 1 : 0,000,000 or 1 inch to 94*7 stat. miles. 12 
sheets. Gk)tha: Justus Perthes, [1908]. Presented by Herr Herrman Huheniohi. 

Bismarck Archipelago. Wernicke. 

Der uordlichc Teil der Gazollo-Halbinsol. Unter Zugmndelogung dor Aufnah- 
men von Willulm Wernicke u. 8. M. S. Muwe, gezeiohnot von F. Blsohoff unter 
I^(‘itung von M. Moisei. Beuh- 1 *100,000 or 1 inch to 1*6 stat mile. 2 shoots 
Mitteilungen aut den deuttrhen Sohutzg^neten, Band xxi., 1908, Kartou 2, o uud 6. 
Berlin : 1C. 8. Mittler A Sohu, 1908. Presented hy Herr bietrioh Jieimer, Herlin. 

A largo-Bculo map of the north(‘m extremity of Nou Pommern, in tb(' Bismarck 
archipelago, showing litth* mort than the ouasUlino, with mission stations, nativi 
reserves, private lauds, etc. Inset plans on enlarged scales are given of Horbertstrolio 
and Kabasil-Bucht. 

German New Guinea. Moisei and Pdch. 

Dcr SattelbiTg und Umgehiiug (Kaiser-Wilholmsland). Bearbidtot von M. Moisei 
init Beuutzung ncucr Aufnahmon Dr. Rudolf I’bch’s Januar-Februar 1906. Scab* 

1 : 100,000 or 1 inch to 1 (5 stat. mih*. MitUiluvgen aus den deutschm Srhulzgehieten^ 
Band xx., 1907, Karte 8. Bi-rlin : E. S. Mittler (V Sohn, 1907. Presented hy Heir 
Dietrith Reimer^ Berlin. 

German New Guinea. Rheinischen Mission, Zaiser-Wilhelmsland. 

Die IJmgrbung d(‘8 Hausomann-Bcrges (Kniser-Wilhrlmsland) nach den Vermeg- 
suugeu dor Rheinischen Mission. Scab* 1 : 20,000 or 3 2 inones to 1 stat. mile. 
Mitteilungen nus <leit deutnehen Schuixuthieten^ Band xx., 1907, Karte 9. Berlin 
E. 8. Mittler & Sohn, 1907. Presented hy Herr Dietrich 7?etmer, Berlin. 

World. Harmiworth. 

Harmsworih Atlas and Gazetteer. Supjdemenlary Part containing Titlo-j)agc, 
Contents, etc. liondon : The Amalgamated Press, Ltd. 1908. Price Id, 

To bo roiowod. 

World. Kiepert. 

FornafK’ Orbis Antiqui. 30 Karlen iui Format von 52; 64 eni. mit Kritisohem Text 
und Quollenangube zu jedcr Karti No. x. Coloniue Phoenieum et Graeoorum. 
No. xvi. Graociu cum Macedonia et Epiio tempore foederum Aetolici et Achaiei 
anuo 270 a. Chr n. Bearbeitct und hcTausgegobon von Richard Kiepert. Berlin * 
Dietrich Reimer (I^rnst Vohsen), 1908. Price 3ot. each sheet. 

World. Society for thi Propagation of the Gospel. 

The Churchman’s Missionarj Atlas. Westminster : The Bocioty for the Propaga- 
tion of the Gospel in Foreign Parts, 1907. Price is. net. Presented hy the 
Publishers. 

A quarto atlas, containing ninety-eight roughly drawn maps, printed in colour, 
end onc' hundred and one pages of letterpress, dealing with all missions connected with 
the Anglican (Jhuroh throughout the world. The mission stations of the Booiety for 
the Propagation of the Gospel receive special attention. 'I'he atlas is based upon that 
jmblished hy the same Boclety in 190.3. Tlie maps and printed information have been 
submitted to the bishops and other reprosentativos of the various dioceses for correction, 
so that the information given should bo as far as possible reliable. 

CHARTS. 


Admiralty Charts. Hydrographic Department, Admiralty. 

Cli'irts and Plans published by the Hydrographic Department, Admiralty, during 
February, 1908. Presented by the Hydrographert Admiralty. 
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No. Inch«f. 

18S6 m a 12 0 
3670 m a 0 28 
3646 m a 6 0 

8647 m m 6 0 

3605 m a 1*1 
2543 m == 0-25 


1301 m a 1*4 


895 m a 
3002 m a 


1 1 
10 
1*3 
1-95 


New Chart!. 

Scotlaadi weet ooaat Tobermory harbour* 2f. 

Mediterranean Malta channel. 3 k. 

China. Bouth coast, Canton river Wliampoa to Canton, sheet 

1. 80. 

China, south coast, Canton river .-“Whampoa to Canton, sheet 
II. 3«. 

China, south coast : — Hongkong co Mirs bay. 8«. 

New Zealand :—Maunganui bluff to Manukau harbour, and 
Tutukuka harbour to Mayor island, including Hauraki gulf. 
3i. 

New Plana and Plans added. 

Plans on the coast of Chile. New Plan Moiillones del Sur 
Bay. 30. 

Eastern archipelago : — Plans of anchorages in Bali, Lomhok, 
Bumbawa, and adjacent islands ; New Plans :-"Kombal bay, 
Ainpenan road, Labuan Tring hay. 20 . 

China, east coast. Bios bay. Plan added ‘ — Bamun road. 20. 


No. ' 

1830 Scotland, west coast : — i 
Tobermory harbour. \ 

1742 Canton river, sheet IV. : — | 
Plan of Whampoa anchorage | 
on this sheet. | 

1964 Chinn, south coast : — I 
Mirs liay. \ 

2543 New Zealand The wesC' 
coast from Maungauui bluff 
to Manukau harbour; the 
east coast from Tutukaka 
harbour to Mayor island, 
inoluding Hauraki gulf. J 


Charts Cancelled. 

Cancelled by No. 

New Chart. 

'J'obermory harbour 1 83G 

New chart. 

Whampoa to Canton, sheet I .... 3046 
New chart. 

Hongkong to Mirs bay 3605 

New oliart. 

Maunganui bluff to Manukau harbour and 
Tutukaka harbour to Mayor ielnnd, including 
Hauraki gulf 2543 


Charts that have received Important Corrections. 

No. 1698, England, south coast ;~Dover bay. 2447, England, south coast:— The 
Lizard and adjacent rocks. 125, Belgium Ostende roads. 3377, Norway : — 
Ure to Brettesnos. 2483, Atlantic and Indian oceans. 2060a, North Atlantic 
ocean, eastern portion. 2202a, South Atlantic ocean, eastern portion. 22025, 
South Atlantic ocean, western portion. 2564, United States, east coast:— 
Delaware river, sheet TI. 2831, Gulf f)f Mexico ; — Galveston bay. 192, Gulf of 
Mexico: — Galveston entrance. 613, Africa, south coast. -Port Natal. 2908, 
Africa, south coast : — Port Natal entrance. 2762, Indian ocean islands .—Comoro 
islands, with adjacent coast of Madagascar. 3028, Cochin China Earn ranh bay. 
(J. D. Potter t Agent.) 

Indian Ocean and Bed Sea. Meteorological Office. 

Monthly meteorological charts of the Indian Ocean north of 15^ S. lat. and Bed 
Sea, April, 1008. London: Meteorological Office, 1908. Price 6d. each. Pre~ 
$enied hy the Meteorological Office, 

North Atlantic and Mediterranean. Meteorological Office. 

Monthly meteorolonoal charts of the North Atlantic and Mediterranean, April, 
1908. London : Meteorological Office, 1908. Price Od. each. Presented by the 
Meteorological Office. 

North Faoiflo. U>B. Hydrographic Office. 

Pilot chart of the North Pacific Ocean, April, 1908. Washington: U.S. Hydro- 
graphic Office, 1908. Presented by the U.S. Bydrograyhio Office. 


PHOTOOBAPE8. 

Asiatio Turkey and North AMca. Thompson. 

112 photographs of Asiatic Turkey and North Africa, taken by Prof. R. Campbell 
Thompson, ir.A. Presented hy Prof. B. Campbell Thompson. 

Although small, many of those photographs are of oonsiderable geographical and 
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arobnologioal intereit. as may be gathered fVom the titlee. Prof. Campbell Tbompeon 
bai traTelled in North Africa, the Sudan, Syria, Meaopotamia, and Per^, and ie a 
reoogniaed authority on arohsologioal mattere oonnected with those parts. 

Asiatic Turkey >^]) My caravan from AlepTO; (2) The Euphrates below Bakka; 

A ferry over the Khabur at Es-Sawar ; (4) The town of Der-es-zor ; (5) Khan in 
Der-ei-zor ; (6) Crossing the Euphrates at Der-es-zor ; (7) On the top of the mound of 
Shekh Hamad; (8) Sick horse at Addan; (9) The mound of Shekh Hamad; (10) 
Yezidi women carrying water-skins in the Sinjar hills; (11) Sinjar hills in the 
distance ; (12) Mixed Yezidi and Moslem children in the Sinjar hiUs; (18-16) Street 
in Mosul; (17) Square in Mosul; (18) M. Nimrond Baasam and fami^, British 
Consular Ag( nt at Mosul; (19) The mound of Knynmlk, Nineveh ; (20) The Ehosr 
and eastern slope of mound of Nineveh ; (21 and 22) Quay on east side of mound of 
Nineveh ; (2.'1 and 24) The mill of Armushiyeh on tbo banks of the Ebosr ; (25) 
Eastern slopes of the mound of Nineveh ; (2G) Bister mound to Eoyunjik, Nebi 
Yunus, where the prophet Jonah is supposed to be buried; (27) Watcher’s hut on top 
of mound of Nineveh; (28) East wall of Nineveh, with ancient ford across the river 
Khosr; (29) Arbela; (HO) The bridge at Altun Eupri; (31 and 32) Stele and inscrip- 
tion of Sennacherib, behind Jebel Judi, one of the traditional straudlngs of the 
Ark ; (33) Midday halt after leaving the German excavations at the mound of Kalah 
Shergbat; (31) The “Great W’heel’* at Tekrit; (86) The Tigris, with Samarra's 
gulden dome in the distance ; (HG and 37) The Tigris at Baghdad ; (38) Leaving 
Baghdad ; (89) Feluja; (40) Midday halt, first station from Baghdad ; (41) Hit; (42) 
One of the island villages on the Euphrates between Aiiah and Feloja; (43 and 44) 
Crossing Syrian desert. 

Egyptian Sudan Port Sudan; (2) Hadendowas buying in Huakin; (8) 

Houses, Buakin ; (4) Hadendowas between the mountains of Herano and Odeano ; 
(6) Puzzy-wuzzy nursery; (C) Gumadribab; (7) Fuzzy-wuzzies loading camels, (8) 
Fuzzy-wuzzies filling water-skin, (9) Coming into Gel^t mines; (10) Ancient houses 
at Gebet mines; (11) Fuzzy-wuzzy at Gebet; (12) Ancient water-pool on the Gebet 
mines; (18) Modern workings, Gebet mines; (14) Ancient quartz oruslier, Gebet 
mines; (15) View over Gebet miuos; (10) Ancient houses, Gebet mines; (17) 
Fuzzy-wuzzy and oamols on the way to Mohammed Gul ; (18 and 19) Village of 
Mohammed Gul. 

Sinai Peninsula : — (1) Meeting Hewelat Arabs not far from Suez; (2) Halt at 
Wadi el Hatah ; (8 and 4) Taibt el Wadi ; (5) Jebel et Tih ; (6) Halt at Wadi 
Werdan ; (7) Wadi Gharnndel , (8) \N odi Goweisab ; (9) Jebel et Tih from Wadi 
Shebekah; (10) Wadi el Hamr; (11) Wadi el Hamr, looking north-nortli-east from 
the Wadi; (Ilf Sarbut el Jomel; G^) Jebel W^utah from the Debbet or Bamleh; (14) 
Orossing the Debbet cr Bamleh; (15) Wadi Sig; (1C and 17) Hill on the way to 
Serabut el Ehadem; (18) Looking down from the Egyptian temple at Berabut el 
•Kbadem; (19) Goats, camels, and donkeys, Wadi Bark, (20) Wadi Umm Ajraf; (21) 
Entrance to Wadi Maghara , (22) Tulms in Wudi Feiran ; (23) Buined monastery 
Bei-el Foiraun ; (24) Looking up Wadi Feiran ; (25) Wadi Feiian; (26) Wadi Sobaf; 
(27) Jebel Serbal in distance , (28) S'beith, tlie hunter, spying for ibex ; (29) Pharaoh’s 
bath on tho Gulf of Suez. 

" Tripoli:— (1) Water-wheel near Zanzur, Palms at Qirgesb; (8) Mosawud, our 
zaptich ; (4) Midday halt, women putting up tont , (5) Meeting Aj'ab caravan on the 
way to Wadi cl Ethel ; (C) Halt in \\ adi el Ethel ; (7) Turkish fort at Ifrin ; (8) 
Courtyard inside Turkish fort at Ifrin, (9) The town of Ifrin, from the fort; (10) 
Artillery barracks, Ifrin , (11) Dance at circunueision festival, Ifrin : (12) En route from 
Ifrin to Qharian; (18) Market day in Gharian , (14) Volcauio oone of Tekut; (15) 
Entrance to one of the cave dwellings m Gharian . (16) Roman ruins, end Senam, on 
tho way to Tarbuna; (17) Roman oil-press; (18) The village of Tarhuna; (19) Roman 
ruins at Lebda ; (20) Roman tomb, on the way to Lebda. 


N.B.— It would greatly add to the value of the oolleotlon of F)xoto- 
graphB whioh has been established in the Map Room, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be useful for reference if the name of the photographer and his 
address are given. 
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THE OLD KINGDOM OF KONGO.* 

ByBav. TBOUAS LXWIS. 

More than four hundred years have elapsed since the early Portuguese 
explorers sailed into the strong current of the Congo river, whose 
muddy waters are clearly distinguishable 50, and sometimes 100 miles 
out at sea. One can imagine the excitement on board the vessels as 
they turned Shark point and selected a well-sheltered and quiet bay 
where they could land and erect one of the ** padroes ” which marked the 
discoveries of Diogo Oao and his companions. They would naturally look 
across the mouth of the river and estimate the distance of Banana point, 
then no doubt a barren strip of sand with no human habitation and no 
trading establishment to represent the trade and commerce of Europe. 

Some time would be occupied with local observations and parleying 
with ^ the natives, and then this mysterious “Rio Poderoso” would 
assert its enchanting powers over them and charm them to explore the 
many islands that stud the river for 50 miles from its mouth. Then 
the “ Fetich ” rook would allure them still further and bring them into 
the narrower and more picturesque part, with high hills covered with 
grass and rook on either side. Having passed the site of the Congo 
State capital (Boms), they found the current greatly increased in 
strength, and it must have taken many days to reaoh Noki, the prin- 
cipal port on the Portuguese side. Another bend of the river and the 
sailors are being rudely shaken by the numerous whirlpools of “ Hell's 
Cauldron," and it requires no imagination to believe that it was they 
who named it the “ Inferno." The water here forces itself through a 
narrow passage, only about half a mile in width, at the rate of 10 or 
11 knots an hour, and it is almost a miracle that they were able to 

♦ Bead at the Royal Geographical Society, February 24, 1908. Map, p. 700. 
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get tbeir vessels tbrongh at all. Matadi is only 2 miles higher up 
where the river widens again, and after tiiming around another point 
our navigators are within sight of the Talala falls. These falls or 
rapids mark the narrowest point on the Oongo river, and the ships 
must have gone right close to them, where the rush of water is tremendous. 
These daring men must have kept close to the right on the south bank, 
and entered into the Mpozo river, which falls into the Oongo under the 
shadow of a high and precipitous rooky cliff— perhaps the finest piece 
of rock-river scenery to be found in the whole of Congo. Here the 
little fleet found a hospitable shelter in a quiet pool of water. 

We know that they visited this spot, for they went ashore and 
carved into the hard rook an inscription showing the Portuguese arms 
and a representation of one of Diogo Gao’s stone pillars ; then follows 
the legend, ** Here arrived the ships of Kino Dom Joam TI. of Portdoal,** 
with the names of Diogo CBU) and several of his companions. 

1 leave all remarks on the form and contents of this most interesting 
and historic inscription to Mr. Heawood, the Society’s librarian, to 
whom the photograph was submitted and to whom I am indebted for 
the translation.* It is a very remarkable fact that for over 400 
years this Mpozo rook has been allowed to keep its secret, and then 
it was only accidentally discovered by a Mr. Domenjos, a missionary 
stationed at Matadi, when out on a photographic ramble. Mr. Domenjos 
died shortly afterwards. The photograph reproduced here was taken 
by an old friend, Mr. Pettersson, of the Swedish Missionary Society» 
and given to mo by my colleague, Mr. Lawson Forfeitt, who has spent 
many years at Matadi. 

A copy of this photograph has been in my possession for over eight 


* The principal part of tho inscription, immediately to the right of the royal arms 
aud rrosB, may be read thus : Aqy chegaram oa navios do estratiey (?) do Hey Dom 
Joam ho aeg” de Portugal!: D' Caao: P® Ans P* Dacosta." (“Hither arrired the 
ships of the [fleet?] of King Dom Joam the Second of Portugal : Diogo Clio; Pedro 
Anes Pedro da (3oBta’’) More to the right appear otlier names, mostly in a con- 
tracted form, among ivhicb tho following may be made out : Alvaro Pirez, Pero 
Escolar, JoBo de Hantiago, JoBo Alves, Diogo Pinero (or Pinheiro?), Gonzalo Alvares, 
Antam. Further names, with crossfii and other symbols, (Xicur on a neighbonring 
portion of the rock, but are not included in the photograph here reproduced. They 
ere shown, however, in Dr Frobemus’ recent work . ‘ Im Bohatten des Kongo-fitaates ' 
(pp. 6, 7), of which a review ap|>cared in the March number of the Journal. The 
main inscription is given also, though far from distinctly, in the same work, but 
with a mere passing reference to it in the Ictterjireis Of the above oompanlons of 
GSo, Joflo de Santiago and Jofto Alves are stated by Barros (Dec, I., book iii., chap. It.) 
to have sailed in the subsequent voyage of Barthomeu Dias, while a Goncalo j^Vares 
was, according to the same authority (Dec. 1., book iv., chap, iii.), master of the 
B. Qahriel in Yasoo da Gama's first voyage, in which Pero Bioolar alio took part as 
pilot on board the Berrio chap, ii ). Mr. Ravenstein points out that a Pedro 

Anes was pilot in 1503 (Sousa VitorlM : * Trabalhos nantioos dos Portngueses,* Tol. 1, 
p. 39), while a Pero Annes was in Malacca in 1510. Also that a friar, by name 
Antonio, was left behind in B. Salvador in 1 491 
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yean, end until a few montha ago I liad no auapioion that the enietenoe 
of the ineoription was not a matter of common knowledge. One thing 
ie certain, the great explorere of the Dark Continent haye not yet 
brought everything into light, and the “small fry” have something 
still left for ^em to do. 

When Diogo Cao, in the year 1482, dieooyered the Congo river, he also 
disoovered, through the natives of the district, the great and important 
kingdom of Kongo. He despatched some negro messengen to the 
Mani Congo (Lord of the Land), who ruled his people with great 
pomp and ceremony at Ambassa, situated about 150 miles inland at 
the centre of the kingdom. This place is identical with the “ Ekongo ” 
of the modem native, and San Salvador of the Portuguese. These men 
returned to the navigator with wonderful tales of the great king and 
his court at the capital, which led to a number of Portuguese being 
sent out to the newly discovered oountry to engage in trade with the 
natives. It was the wise policy of King Joao II., when now dis- 
coveries wore made, “to leave some trustworthy Portuguese among 
the natives to cultivate friendly relations with them, and to push on 
into the interior under their guidance, so as to collect information o 
the people and the oountiy of those parts. With this desip the king 
put in action the unceasing desire and seal which he had for the 
propagation of the Christian reUgion, and gave preference to those 
inislnarics who had mathematical knowledge." These wor^y .^e 
and noble ideals of the illustrious prince did not long occupy the minds 
of the merchanta and missionaries who settled at the capital, and wy 
soon we find them busily engaged in the more oongenW and lucrative 
business of the slave trade. It is true that the Capuchin monks 
professed to have converted the king and his people to 1®“ 

Ley built several churches; but there ie no doubt about the» full shwe 
in Le “ trade.” There are many townships in the present day be^g 
the name of Kinganga (i.e. town of the priests), and the inhabitants 
consider themselves inherited property of the Catholic pneets. In 
those days the slave trade was looked upon as a most 
branch of commerce. The slave gangs on their way to the o<^ 
were accompanied by one or more priests acting as chaplains, ^s- 
pensing the consolations of the Church to the wretohM who all day 
Cg loaned under the lashes of the driver’s whip. The 
he traced still by the names of villages, such as ‘ * 

place), where they rested at noon, and “ Vemadia (Ave Mana), where 

they slept at night. 

Anoiknt Civilization. 

The ancient oivilisatioa at San Salvador was duo entirely to Ae 
slave trade and the Portuguese. Slaves waiting to be sent away to the 
ooast were employed quarrying stones, and building palaces, churches, 

2 8 2 
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and a oonvent, as well as the maflsiye dty walls, one enoiroling the 
king's palace and houses of his oonrtieTB, another the Enropean quarters 
on the southern end of the plateau, while a third enclosed the oonvent 
and the principal church from which the place derived its name. 
The ruins of the church stand at the present time. The kings of 
Kongo have always been buried in and around this church. Altogether 
some ten or eleven churches were built on the hill of San Salvador. 
One was built in honour of the miraculous appearance of the Virgin on 
horseback to give a remarkable victory over the Yakkas, who were 
attacking the city. The church was called “ Our Lady of Triumph,” 
and we are told by Carli that “ it was made of mud, but whitewashed.” 
“ Our liady ” must have taken offence at the “ mud ” or “ whitewash,” 
for a year or so afterwards the Yakkas returned to the attack, and she 
allowed them to raze the city, churches and all, to the ground, and the 
king and people fled for the;r lives. 

The old kingdom of Kongo was divided into six provinces, of which 
Mbamba was the richest; the others being Sonyo, Sundi, Mpangu, 
Mbata, and Mpemba. The princes of these provinces waged inoessant 
war on one another, for each family claimed equal rights to the throne 
of Kongo, which they were supposed to occupy in rotation. The pre- 
sence of the Portuguese at the capital strengthened the position of the 
neighbouring clans of Mpemba, Mbata, and Mpangu, and during the 
past hundred years most, if not all of the kings of Kongo have belonged 
to these three families. Mbamba still keeps up a sort of an alliance 
with Kongo, but Sonyo and Sundi have long ceased to acknowledge any 
allegiance to the old kingdom. 

The Sundi people are now known as the Bakongo, who still inhabit 
the cataract region. 

Sonyo is no doubt a corruption of the Portuguese San Antonio, the 
name given to the place where the early missionaries settled on the 
south bank at the mouth of the river. Owing to its position on 
the coast and frequent communications with white merchants from 
Holland and England, the Prince of Sonyo established a kind of a rival 
kingdom, and refused allegiance to the king. He was aided and 
abetted in this by the Dutch and English traders who had settled at 
Cape Padrao. The King of Kongo and the Portuguese made many 
unsuccessful attempts to subdue this province, and there are many 
bloodcurdling stories of the way in which both blacks and whites were 
slaughtered by the proud prince Dom Alvaro. The Portuguese seem 
never to have held Sonyo for a long time together, and this may account 
for the absence of stone walls and buildings such as were erected at 
San Salvador and Mbembe. Even the churches were built in native style 
of grass and bamboo, and the fortifications were constructed of earth- 
works. For this reason the site of the capital of Sonyo has not yet been 
fixed by any traveller or resident, as far as I know. 
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San Antonio is now the chief Government poet on the Portuguese 
side of the river, and is a port of call to a line of steamers from Lisbon. 
The division of the old kingdom into provinces was not, in a strict 
sense, territorial. It was more a division of olans, several of them 
oc'cuj)ying the same territory, and all fighting for the ascendency and 
the coveted possession of the central seat of authority. The settlement 
of white traders and missionaries at Mbembe and Sonyo caused those 
two clans to withdraw from the struggle for the throne of Kongo, and 
induced them to set up rival kingdoms at those places, where they had 
the help of the Europeans. Mbamba and Kongo kept up a friendly 
alliance, owing to both being under the Portuguese influence, but Sonyo 
became more under the influenco of the Dutch, and oonsequently was 
always more or less at war with the Portuguese and the King of 
Kongo. The Nsundi clan, with commendable wisdom and foresight, 
withdrew to the cataract region out of the reach of all Europeans, and 
settled down to a life of comparative [>eaoe. 

The old titles of Mani-Congo, Mani-Mbamba, Mani-Mjtangu still 
appear in the present day as Nokongo, Nembamba, Nemjiangu, etc. It 
is worthy of notice that the King of Kongo in those days held the title 
Mani ” in common with the rest of the nobility. The titles “ Ntotela 
and “ Ntinu Lukeni ” are of later origin, and are such as no other 
person ever aspires to. The Portuguese are responsible for some of the 
present-day titles, such as, Nosso (noBso principc)^ Capitau {capitao)^ and 
Tulante (tenente), Tliese are much coveted by chiefs, and are conferred 
by the king upon those who are willing to pay for the honour. 

Since the appointment of a resident governor at Sun Salvador in 1888 
by the Portuguese Government tlie authority of the King of Kongo 
has been practically m7, but he is still allowed to settle minor matters 
if his people choose to go to him. All noiiouH matters must now bo 
referred to the Kesident, and no one is forced to consult his Majesty at 
all. Ho roccives a small sum annually in lieu of what he used to extract 
from hih subjects. 


The Last of hie Kinus. 

Dorn Pedro V. may be considered the last of the reigning kings of 
Kongo. He was placed on the throne over two strong rivals in 1865 by 
the assistance of the Portuguese, who sent a force of soldiers from the 
garrison at Mbembe to establish his authority. I first made his 
acquaintance in 1887, when I was transferred from the Cameroons to 
take up mission work at San Salvewior. The day after our arrival we 
were received in state at what may (for courtesy sake) be call^ the 
palace, in reality, a mud hut with grass roof and whitewashed walls. 
In honour of our visit, mats, rugs, and leopard-skins oovored the walls 
and floor of the royal apartment, and two chairs were placed for my wife 
and me to sit on. His Majesty was possessed of a very substantial 
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preeenoe, with a waist of euormous dimeDsions, and oonld walk only with 
the atmost difficulty. He Lad alrecbdy taken his seat on a gilded throne 
placed on a raised dais at the end of the room, with a large gilt-framed 
portrait of ** his friend,*’ the King of Portugal, fixed to a wall behind 
him. His bulky person was encased in a blue and gold military uniform 
supplied by the Government, and in his hand he held a silver soeptre ; 
while above all was a cooked hat surmounted with a proud red plume. 
On that occasion he took a special fancy to a braided dress which my 
wife wore, and nothing would satisfy him but that he must have a 
skirt-dress like it made for himself. On remonstrating with him and 
explaining that only ladies wore that kind of clothing, be immediately 
replied that it was not so, ** for all the Catholic priests wore skirts too ” ! 

A Native Lawsuit. 

It was at the close of his rSign that the last full-dress native oourt 
was held at San Salvador before the king. This was a case arising 
out of the rivalry and jealousy of two neighbouring chiefs living at 
some distance from the capital, and, as usual in Kongo land, it involved 
a question of slavery. I spent the best part of three weeks in witnessing 
this extraordinary travesty of a ** court of justice,” and it afforded a 
unique opportunity for the study of Kongo laws and customs, as well 
as an insight into native thought and character. 

The course of procedure in a Kongo lawsuit is very simple and 
primitive, and also very expensive to both parties in the dispute. This 
characteristic is shared in common with a higher civilization, and 
serves as an inducement to ordinary folk to live at peace with one 
another. 'Where the African system differs from our civilized notions 
is in the fact that the judge does not allow counsel and lawyers the 
monopoly of fleecing their legal victims, but claims the lion’s share of 
the proceeds for himself, and justice is therefore bought with a price. 
This is limited only by the wealth of the disputants. Before the ease 
is heard in public, each party separately and secretly appears before the 
king and his counsellors, and for weeks these interviews continue — the 
victims emerging each time from the king’s palace poorer by many 
pigs and pieces of cloth. Not until all the young men of the family 
are transferred to the king’s hands will he commence the public hearing. 
Then on a fixed day the case is opened with much pomp and dancing 
and shouting in the ” mbazi a nkanu,” and for days and weeks oounsel 
on both sides and king’s counsellors entertain us with song and parable 
and dance. It is a war of words and invectives, interspersed with 
a wonderful display of native dancing to the music of drains!^ and 
trumpets. Now and anon oounsel in charge of the case advances into 
the open space before the king, and performs one of his elaborate 
exercises. 'With a long spear in his hand, a fine leopard-skin dangling in 
front, with the tail trailing on the ground, and an extra long patchwork 
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velvet cloth flowing from his shoulders, he presents a fine figure. His 
movements are so nimble and quick that the skin and oloth are kept 
in a constant whirling motion, and when the climax is reached, one 
is driven to the oonclusion that the skirt-dance of Europe is, after all, 
of African origin. Then he suddenly comes to a standstill in a stooping 
position facing his opponent, glares at him like a wild beast for a full 
minute or so ; then with a leap he flourishes his spear, and swings it 
around his head, and finally drives it into the ground with a stamp of 
the foot, as much as to say, **Thus 1 shall deal with you.” These 
scones are in the way of application to the arguments, which appear 
in parable and song. All this is instructive and entertaining to. the 
crowd looking on, but it has no connection whatever with the verdict 
which is to follow, and they know it. That had been settled privately 
when the fleecing took place. 

Noki and Zombo. 

In a paper which 1 had the honour of reading before this Society 
six years ago (see Geographical Journal^ May, 1902), I described the 
geographical character of the country lying between the Congo and 
the Nkisi river, including the districts of San Salvador and Zombo. 
During my last stay in Africa my headquarters were at Kil)okolo, 
nearly 100 miles by road to the east of San Salvador, and 20 miles 
to the south of Makela, where there is a Government military post, and 
a small settlement of Portuguese representing about twenty trading 
companies. There is a caravan trade route from Noki on the river, 
passing through Kongo and Zombo, and leading right away to the 
Kwangu river at the extreme north-east comer of Northern Angola. 
The Government is now engaged in constructing a road 13 feet wide to 
facilitate the overland transport of rubber and other produce from 
Makola do Zombo to Noki for export. This will be completed this year, 
and will l)e a boon to all the native carriers, and should assist materially 
in keeping the rubber trade from entering into the Congo State. 

The general character of the country is much the same all along, 
except that on the plateau, which we ascend 40 miles from the capital, it 
is much cooler, and one breathes more freely. My personal experience 
is that on the highlands of Zombo I can travel with less fatigue and fag 
than on the lower levels, but one must be careful of chills during the 
night, for it is quite cold about three or four o’clock in the morning. 
Ban Salvador stands at] 1840 feet above sea-level, while on the plateau 
wo are over 3000 feet high. At Kibokolo we are 3250 feet, but towards 
the east there is a gradual' depression to the river Nkisi, which is about 
2500 feet. Between that and the Kwangu there are some stiff hills, with 
a gradual descent to the rivers Kwilu and Kwangu. 
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The Cow Country. 

My travels from Kibokolo have ^beeu [mainly to Ndamba, Nkusu, 
and Mbamba. These routes marked on the map aie the results of 
various journeys, and much of the ground has been covered more than 
once. One of these was an attempt to go through Ndamba to Sonso and 



▲ ZOMBO MAN. 


Pombo in search of the “ cow country,*’ whence a good supply of cattle 
is brought for sale to the white traders at Makela and Ndamba. But 
we only succeeded in going as far as Nlanda, where we met with a 
hostile reception from the natives, and my carriers refused to risk their 
skins any further by crossing the Nkisi into Sonso. On our way we 
visited some Portuguese traders, who had recently opened establish- 
ments at Sangi, and who were doing a good trade in rubber. Since 
then several others have come from Mbembe and Ambrizette, including 
representatives of two English firms. Much of the trade from the 
interior is now diverted to Ndamba, and the produce is chiefly sent 




600 


THB OLD KINGDOM OP KONGO. 


from thero to Ambriaette and MocuUa, but some portion finds its waj 
to Noki through San Salvador. An attempt has been made to develop 
the cattle trade in this region, and for this purpose two or three trading 
firms established agencies at Nkama Tambu, a plaoe close to the river, 
on the higher reaches of the Nkisi. The experiment has not suc- 
ceeded, owing to a large percentage of the beasts dying before they 
could be sent to Stanley Pool or Noki. On my way back I visited 
Nkama Tambu, and found there the one remaining white man, suffer- 
ing from fever and in a very weak state of health. It was pitiful 
to see this man lying in a rickety canvas deck-chair, in a wretched 
grass hut, among his barter goods, and, without any sort of civilized 
comfort, eking out his miserable existence. In front of his “ shimbek ** 
there were about a dozen bullocks, much in the same condition as 
himself, tethered in the grass ; and he told me they were the survivors 
of about eighty heads which be had bought. He was anxious to assure 
me that he had need of nothing in the way of food, and that in a few 
days he expected a countryman from Noki to relieve him. I was able 
to leave him some medicines, of which he was in great need. Poor 
man ! a month or so later I heard of his death. 

It is difficult to account for the great mortality among the cattle 
and other animals in this zone. No doubt the coarse grass is un- 
suitable, but the chief cause is generally attributed to the tsetse fiyt 
which is very common. At our mission in Kibokolo we have experi- 
mented with cattle, mules, and donkeys, but they all sickened, and died 
in about six months. The disease in these animals is very similar to 
the sleep-sickness among the natives. This terrible African disease is 
not, however, so prevalent in Zombo as it is in the lowland and valleys, 
and 1 am told that in Ndamba it has not yet been seen. Is this 
attributablu to the higher altitudes and the absence of any extensive 
swamps on the plateau ? The streams are never sluggish and stagnant 
in Zombo and Nkusu, even the Nkisi river in its higher reaches flows 
in its rocky bed at a rapid pace. This, added to the sandy character of 
the soil, shows the natural drainage of the country highly satisfactory. 

The Nkuhii People. 

Two years ago (August to October, 1905), in company with my wife 
(who has always travelled with me, and assisted me in my observations 
for some twenty years), I made a journey through Nkusu into Mbamba, 
visiting on my way the celebrated but now abandoned copper mines at 
Mbembe. 

The Nkusu district is the most populous I have visited iu the 
whole of my journeyings through Northern Angola, llie villages are 
numerous, and the inhabitants generally seemed to be strong and 
healthy. I always judge of the prosperity of the country by the area 
of land under cultivation. The extensive plantations of manioc, maize, 
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bcftns, BW66t potatoes, and other native produots point to the inhabi- 
tants being indostrions and prosperous. The Nkusn folk also engage 
in trade like all the other tribea, and spend much of their time away in 
the rubber markets. This being a free trade in Portuguese Congo the 
natives make good profit by it. The highest altitude 1 have registered 
on the plateau is in this distriot, being 3600 feet above sea level. 

I oannot help oomparing this district with that of Kidia, on the east 
side of the Nkisi, where v e passed through some of the most wretched 
villages I ever saw. There was hardly a hut fit for any human being 
to live in, and all were in a tumbled-down condition. The people were 
ill-fed and dirty, and the children — -the few I saw — were feeding on 
palm-nuts and raw manioc. We came to two villages close to each 
other, and found that all the inhabitants had died of sleep sickness. 
The carriors entered some of the huts and saw the bodies of two or 
three in the last stages of decomposition on the floor. These were 
poi^ibly abandoned by the small remnant who had fled before this 
terrible scourge of Central Africa. 

It was, therefore, an agreeable change to travel day after day among 
a bright and prosperous tribe of people. But even there we came across 
some disagreeable scenes and cruel customs. One day we arrived at a 
village where they were just preparing the body of a woman for burial 
in tho Lueka river close by. Our carriers, aJways attracted by a 
funeral feast, went to look on, and one of the lads ran back to tell us 
that they were going to bury a four-days-old baby with the mother, 
1 hasten^ to the spot just in time to see the grandmother pulling a 
native cord and fastening the living babe to the neck of the dead mother. 
Amidst great confusion and wild protests, I rescued the child out of her 
hands and carried it to my wife. It only lived, however, ten days, but 
we remember with horror that the child had been left for twenty-four 
hours to suck at the breast of a dead woman. The burying of infants 
with their dead mothers is a common practice through the whole Kongo 
region, except where there are missionarips or Government officials to 
stop it. I have heard of one father who roared his motherless child 
with native beer (mhamvu) and palm wine, but 1 know of no other case 
outside the members of Christian communities. 

The Lowlands. 

Travelling in a south-westerly direction, we soon came to the con- 
fines of Nkusu, and descended the steep hill from the plateau into the 
lowlands of Madimba, In less than an hour’s walk we had descended 
1000 feet. Standing on the brow of the hill, we could see a long dis- 
tanoe ahead, and 1 found no difficulty in ascertaining the position of 
several important points, such as the course of the Lufunde river, and 
prominent heights on the Nkanda plateau, as well as several oastle-like 
rocks of lime and quartz stone on the right. Mongo wa Nbumba the 



602 


THE OLD KINGDOM OP KONGO. 


bill of mystery ”) looked very impressive, raising its bead above all other 
bills on the Nkusn plateau, and for several days it served for a good 
landmark. The villages in this district are small and few, and the 
people complained bitterly of the destruction of tbeir plantations by the 
wild pigs. These animals are greatly feared by the natives, who 
seldom attempt to bunt them, tbeir flint guns being ineffective. The 
springbok and various kinds of antelopes are very plentiful in this 
region, and they are hunted not only by the natives, but by the leopard 
and the wolf. Arriving at a village early one afternoon, we found 
the little community greatly excited, the women running home with 
tbeir children from the plantations as for dear life. We soon learnt 
that a pack of wolves (mevwa) had appeared, dnving before them 
quite a number of antelopes. It was feared that the wolves would 
attack the women and children, but fortunately they passed by after 
tbeir quarry. According to the natives, the wolves came sometimes 
and carried away the children. I was disappointed at missing a view 
of them, as I have never seen an African “ wolf.” 

The river Lukunga, which we crossed in a canoe at the ferry known 
as Eiteta, was a great surprise. It joins the Mbidizi river a few miles 
below the conBuence of that river with the Lufunde, but the volume of 
water in the Lukunga is about equal to that of both those rivers at 
that place. This important river has not appeared in any ft)rmer map 
that I am acquainted with. 


Mbembk. 

Two more days brought us to Mbembe, noted for its rich copper 
mines, and the site of the Portuguese Mission of three hundred years 
ago. We found there representatives of seven trading houses, who 
showed us every kindness and hospitality during our short visit. Since 
then I understand that on account of the diversion of trade to Makela 
and Ndamba they have closed their establishments, and the place is 
quite deserted. Unfortunately, the old mission ruins were so covered 
with bush and vegetation that it was impossible to properly examine 
them or to secure a photograph. One could see at a glance that the 
buildings must have been far inferior to those of the churches at 
San Salvador, and the ruins were not nearly as interesting. A more 
modern church was built fifty or sixty years ago for the use of the 
garrison and miners. This had been re-roofed and converted into a 
**maga2dne" for barter goods by the Congo Portuguese Trading Oo. 
Such an act of desecration of holy plaoes I did not expect to See even 
in Central Africa. The altar-place was literally covered with a pile 
of ** converted ** rifles stacked high to the roof of the building, and on 
each side were some hundreds of demijohns, containing trade rum and 
proof spirit, which by common consent to-day is considered one of the 



THB OLD KINGDOM OF KONGO. 


608 




▲ KONGO VniLi-aU BCBNB, 




604 


THE OLD KINGDOM OF KONGO. 


greatest ourses of this part of Africa. It is mnoh to be regretted that 
the GoTernment has not prohibited its entrance into the interior. 

On the brow of the hill, in a splendid state of preservation, stands 
the little fortress, surrounded by a dry ditch, which accommodated about 
two hundred soldiers between the years 1850 and 1860, 

The Copper Mines. 

It was about the same time that the Portuguese made an attempt 
to work the copper mines, which had hitherto been worked by the 
natives in a most primil^e way with the small hoe as the only 
implement. Some Cornish miners were engaged and imported into the 
mines, but the bad climate, coupled with worse provisions and no 
adequate accommodation, proved too much for them, and they soon 
became a prey to* malarial fever. Most of them died straightway, and 
the experiment collapsed. Monteiro gives his experience and views of 
these Cornishmen, but his prejudices and self-oonoeit are so evident 
that his version of the failure needs careful weighing. However, he is 
right in saying that the valley is very rich in malachite deposits, and 
that the means of transport at fair rates are the only difficulty in the 
way of a profitable working of the mines. 

A few months previous to my visit a well-known Portuguese 
engineer. Major Alfredo Freire Andrade, a gentleman of wide experi- 
ence in South Africa and elsewhere, made a thorough survey of the 
mines, and 1 understand that his report confirms the view that there 
is a very rich deposit of sulphate of copper in the Mbembo valley, and 
that in some parts there are thick veins of almost pure malachite. Our 
last consular report refers to these mines, and says ** that it has been 
established beyond doubt that copper exists in g^eat quantities in the 
form of pure malachite, tests in London, Paris, and Lis^n having given 
high |>eroentage. At present a British firm is interested in these 
mines.” A scheme for the construction of a branch lino in connection 
with the Jioanda-Malange Kailway, to run north through Mbembe to 
San Salvador do Congo, is engaging the attention of the Government; 
but the present condition of the Exchequer does not give much en- 
couragement for our hoi)es. Such a railway would undoubtedly be a 
most potent factor in developing the resources of the country quite 
apart from the mines. 

Mbembe of to-day presents the appearance of a deserted and tumble- 
down encampment. The breast of the hill is dotted with ruined 
portions of miners* dwellings, and rusty pieces of old machinery are 
scattered all over the place. The one redeeming feature in the land- 
scape is the beautiful Mbembe peak, a symmetrical mountain standing 
erect a little to the south of the mines, culminating in a round peak 
about 2300 feet above sea-level. 
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The EETCJRir Jouenbt. 

LeaviDg this old historic place to the vandalism of the trader and 
its own desolation and decay, we proceeded on our journey, and soon 
crossed the picturesque stream of Lukeye, and at the end of a day’s 
journey we reached Mahay a, where our colleagues, Mr. and Mrs. 
Cameron, had estahlkhed a mission station under the auspices of the 
Baptist Missionary Society. 

After spending a happ^ week with our old friends, we resumed our 
journey, and travelled due north in the direction of San Salvador. With 
the exception of a few rooky and picturesque streams which we crossed, 
the country between Mbembe and Kongo is most uninteresting. Three 
days after leaving Mabaya we came to the Mbidizi river, which we 
crossed in a dug-out canoe just below the confluence of the Lukunga. 
Tlie river scenery here is very fine, and while the carriers and loads 
were being ferried across by the natives in a canoe, I look some photo- 
i^rai>hB and boiled thermometers. Two hours’ march from the river 
brought us to Kimbubuzi, whose market has been notorious for its 
extensive slave-dealing for generations, and even now suob sales are not 
unknown. 

Here we turned eastward, and traversed the unfrequented road 
towards Nkusu. We crossed the Mbidizi again at the Lufunde con- 
fluence where there is a oanoe-ferry, but being nearly at the end of 
the dry season we were able to ford the river with safety, thus saving 
much time in loading and unloading the only available canoe. 

All along the road from Mabaya the poverty and misery of the 
people was most depressing ; food for carriers was very scarce, and we 
were forced to fall back on tinned provisions, which we generally 
manage to avoid. After two more days along the Lufunde valley, we 
were glad to ascend the plateau once more to tho land of cheer and 
plenty. The men bought sufficient food at the first village, and, to 
make our happiness complete, we had no sooner arrived at Hkusu 
Mpumbu than a heavy shower of rain fell — the first rain of the season — 
which was most refreshing. Ko one who has not experienced the long 
months of a dusty and oppressive tropical dry season con fully appre- 
ciate the joy and exhilaration of the first shower of rain. On the high- 
lands of Nkusu and Zombo the rains begin a Uionth earlier than on the 
lowlands. When, two days later, we reached our home at Kibokolo there 
was general rejoicing, for the carriers, as well as ourselves, were warmly 
welcomed by their friends, and we were not sorry to settle down into 
routine station work for at least a month or two. We had been away 
about two months on the tramp. 

Habits and Customs. 

While it is true that the habits and customs of the natives differ in 
matters of detail among the various tribes inhabiting Kongo, Sonyo, 
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Zombo, Nkusu, Ndamba, and Mbamba, it is also oortain that they all 
oome from the same stock, and speak the same language with slight 
variation of dialeot. A traveller unacquainted with the Kongo language 
might think that in Ndamba they speak a different dialeot altogether, 
while, as a matter of fact, the differenoe consists mainly in the intro- 
duction of the aspirate for the sound v in Kongo. This slight 
change has a peculiar effect in their talk. “Evata” becomes “hata,** 
and “ vava " is “ haha.” 

There are slight differences in tlieir dwellings. The Mbamba people 
have their honsc^s made of “ wattle and daub,” while the other tribes 
build theirs of grass and bamboo. 

In the matter of preserving l>odies for burial, Kongos, after the 
usual “ binding ” in cloth, keep them for two or three months in their 
houses, wheie a fire is kept burning ; but in Zombo they are suspended 
on two forked sticks in a dug-out vault in the ground, which is covered 
over with palm branches and earth. Sometimes the body is placed 
under a specially built grass roof in the open. This is not considered a 
burial, and four or five years ago they brought out the body of an 
important chief for a big funeral feast and dance that had thus been 
preserved for over twenty years. In other districts the dead are thrown 
away into a river, or into the bush to bo devoured by jackals and 
vultures. Those differences in customs are, however, of no importance, 
and are mere accidents; the whole sociology and native institutions of 
the country are the same. The people are govoriu*d by the same general 
laws, which are no less “ laws ” because they are unwritten. 

The Black Man's Mi no. 

To rightl}’’ understand the people of any country, one must pay 
special attention to the inont importmt thim/8 from a natiw point of view. 
The mischief is that we take for granted that the savage African is 
too low for ns to take his j)oiiit of vision. To get “ behind the black 
man’s mind ” is porhajis not such a difficult task, if we can forget a 
little of our modern civilization, and superior knowledge and self- 
conceit. Were we to study more closely our primitive ancestors in the 
oaves and oak-groves of ancient Britain, we might become bettor (quali- 
fied for a sympathetic study of the African. Instead of laughing at and 
ridiculing native suporstitiun and witchcraft, we would do well to try 
and find out what lies behind and below it all. 

Keligion. 

Without doubt the most important thing in the eyes of a ravage is 
his religion. It is a matter of life and death to him, and J ]»it.y the 
suqierior and more enlightened man who laughs him to scorn, and holds 
his superstitious rites up to ridicule. Truth is truth wherever it is 
found, be it hidden under the silly rites and superstitious of a savage 
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people, or iu the more elaborate and decorous (v-eremonies of a ritual 
Christian Church, None are esnontial to the fundamental principle 
upon which the fabric is built. T have satisfied myself, after twenty- 
five years of life among them, that at the bottom of African fetiohism 
there is the fundamental belief in the existence of God and in the reality 
of the human soul. No missionary hab yet, to my knowledge, l^een 
compelled to introduce the name of God into any of the Baiitu languages. 
The name “ Nzambi ” for “ Sui>ieme Spirit ” in of native origin, and not 
introduced by the Portuguese, and has been adopted for “ God ’* by all 
missionaries in their literature. The same is true in regard to the name 
for “ devil.” The oft-repeated statement made by missionaries and 
travellers that the untaught native has no idea of the existence of God 
is not ooireot ; what they mean to say is that he bus no knowledge of 
what God is, which is quite a difierent matter. The lack of this know- 
ledge about God, while firmly believing that God is, accounts for the 
wonderful and complex system which we, in our ignorance of the inward 
meaning of it all, call “ fetiohism.” 

This is a subject most tempting to any student of comparative 
religion, and one which I must resolutely fight against in this paper. 
The point which X wish to emphasize is, that fetiohism, as a religion, is 
based on scientific truth. The (Irvcloinnent of their views does not concern 
us just now, hut vverifthiny iu connection with naiive religion is not evil. 
There is what may he termed a “ white ai t ” as well as a “ black 
art,” and the groat majority of fetiches and charms are intended to 
protect from (?vil, and not to attack innocent iolk. So in the study of 
native religion it is most important to distinguish the one from the 
other. 


8ocioi.(h{y. 

I have dwelt on this subject in order to say that this ** white art ” 
in fetiohism pervades the whole sociology of Kongo land. All native 
institutions and governmout depend on it. Secret Bocieties, such as the 
Nkimba, Ndembo, and Nlongo, bind the Communities together in one 
strong army under the oomuiand of the witch doctors. The reason that 
the King of Kongo has more power and authority than any other is that 
ho possesses a more powerful fetioh than anybody else. 

The origin of such institutions os polygamy and slavery can hardly 
be traced to their religion, although they are mixed up with it, and are 
important parts of thoir sociology. Indeed, most of the disputes and 
petty wars in the land arise out of these two institutions — there is 
always a slave or a woman iu every palaver. 

Owing to the general prevalence of polygamy, the laws of property 
and succession are very peculiar. It is never from fatlior to son, but 
from undo to nephew on tho mother's side. A man’s real children do 
not count — the eldest son of the eldest sister is always the heir. 

2 T 2 
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Slaveuy, 

But perhapB of all the African institutiouB the least understood is 
that of SLAVEBY. The horrors and abominations of the slave trade have 
BO outraged our cousoiences that we find oonsiderable difficulty and very 
little patience in inquiring into the system itself. 

In the early days of African warfare, the disposal of prisoners of war 
soon became a serious question. The vanquished were captured and 
made to servo the victors. When these became numerous among their 
cai)tors, they l)ecame a menace and a peril, for at any time they might 
rise in insurrection or join a threatening enemy. The only remedy was 
to put them to death. This custom of killing prisoners of war led to 
the institution of cannibalism. In time of war food would be scarce, 
and the savage, when suffering from hunger, could not permit such 
waste of good flesh. This economic reason, coupled with the fact that a 
savage considers the eating of an enemy’s flesh, and especially his liver, 
the highest form of triumph, is sufficient to account for the taste for 
human flesh. It is a remarkable fact, vouched for by Grenfell and 
several of my friends stationed in cannibal districts, that women do not 
practise it — a female cannibal is nnknown in Kongo. It is the men — 
the fighting portion of the coiiimunity — that eat human flesh, a fact 
which shows, 1 think, that the institution is the outcome of the 
exigencies of savage warfare. 

Slavery, therefore, is a decided step in advance of cannibalism and 
general slaughter ; and no doiiht the captives themselves appreciated 
the improvement. With the development of the slave trade, and the 
demand for slave labour on the coast and elsewhere, the tiibes in the 
interior found it more convenient and profitable to rid themselves of 
their surplus prisoners of war hy exchanging them for other merchandise. 
I'hon finding it a lucrative trade, they waged fresh wars for the sake 
of obtaining further supplies, and slave raids became common. After 
that came the ivory trade, which involved the capturing of men and 
women to carry the article to the coast, where they were sold along 
with the burden, and thus we have what has l*een facetiously termed 
“ black ivory.” To-day it is the rubber ; and slavery appears in 
various forms, but always profitable. All of us now believe in the 
doctrine of evolution, and this I conceive to he the evolution of slavery 
in Africa. 

Domestic Slaveuy. 

But we must distinguish between the slave trade and domestic 
SLAVERY. It can easily be seen that a victorious tribe, wishing to 
strengthen itself and add to its number and importance, would naturally 
keep some of the best-disposed of the captives to work for them and 
to fight for them. Many of them might prefer this arrangement to 
returning to their former clan, provided they are kindly treated. In 
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course of time they would marry into the tribe and become a part of 
the family. This condition of things is called “ domestic slavery,” and 
it holds an important place in the social system of the country. 
Technically, the principle of ownership is the same, hut it is regulated 
by well-known general laws. In practice the life of a domestic slave 
differs very little from that of a free map. It is against the custom for 
him to eat with his master, but he mixes freely with the family, 
and eats with them. Ver}' often a slave is given a free woman of the 
family foi his wife, and is treated as one of themselves. In point of 
fact he is still a slave. TTo (;anuot possess anything apart from his 
master. Tie cannot redeem himself, neither can his owner make him 
a free man. 

Apart from war and kidnapping, there are three ways by which 
domestic slaves are procured : (1) by decision of the king in a lawsuit , 
(2) in repayment of loans advanced at exorbitant interest; ('1) by self- 
m^Lde slaves, who, having no family or relatives, seek tho protection of 
another. This last^mentioned class is very numerous. A man who has 
no family in Kongo has no status, and life is almost intolerable. He is 
an outcast, and before he can get any protection or marry a wife he 
must attach himself to some family as a domestic slave. To such a 
system of domestic slavery is equal to a city of refuge. 

Then we must not forget that the owner Is responsible for his 
slave in every respect. Not only has he to keep and feed him, he must 
also supply him with a wife — an expensive article of luxury in Africa, 
lie is also held responsible for all his evil deeds — a very serious matter 
sometimes. lie must pay all hues and damages for crimes oommittod 
by his slave. A recalcitrant domestic slave can always involve his 
master in serious diflSculties, and if his action is persisted in, his master, 
in pure self-defence, is forced to dispose of him. 

A Difficult Task, 

Thus it will be easily seen that this institution is most complicated 
in its relation to master and slave, and it lies at the very foundation of 
African society. It is this that makes the whole question of dealing 
with slavery a difficult one. The slave “ trade ” can be abolished by 
the firm hand of Government at any time by stopping tho exportation 
of natives. It is not enough to say that no duvcH are exported, when 
hundreds of natives are annually shipped from Angola to the islands of 
San Thom^ and Principe as “ servicaes.” The native knows no other name 
than slavery to this business, and I have personally come across a good 
deal of it in Portuguese Congo. The demand for “ servicaes ” creates and 
encourages the demand for slaves. The interior of Angola is being 
robbed of the people who are absolutely essential to the development 
of its own resources. If this system is done away with, the internal 
slave traffic would die a natural death. It is very gratifying to note 
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that the great ooooa manufaotnrers of this country who have interests 
in the plantations on these islands have taken the matter in hand. The 
representations they have made in Lisbon seem to have already home 
fruit, and it is to be hoped the system will speedily he abandoned, and 
the just rights of the natives conceded. 

Domestic slavery cannot, however, be dealt with in this way without 
seriously upsetting the whole social life of the people. And we have 
no right to attack any institution of the natives, however faulty, unless 
we offer them a better one, and show them a more excellent way. 
This can be accomplished only by patient and persistent labour and 
training, and 1 venture to think that this is and ought to be the espeoial 
province of the missionary. The true missionary, in the performance 
of his higher spiritual duties, will not fail to guide his people and 
instruct them in the ordinary things of life, and fit them for their 
duties in the advancement of their follow-men and the development 
of their own country. But he must deal with principles, and demon- 
strate the true relationship of man to man as well os of man to God. 

There is one way of dealing with this question of slavery which 
all lovers of freedom must vigorously oppose — that is, the so-called 
“ redemption ” of native children. The intention has always been good ; 
but has it ever occurred to those who adopt the system that the amount 
paid for one child is enough to buy three others in the interior, and 
that they thus directly stimulate the slave trade? Kocognizing the 
great evil arising from this well-meant but unwise practice, the Society 
with which I am connected some years ago issued strict instructions to 
all its missionaries not to adopt this plan, except under very unusual 
circumstances. 1 venture to commend this rule to all classes of Euro- 
peans who have to deal with natives. 

1 take this opportunity to express my gratitude to the officers of 
the Portuguese Government for their invariable courtesy and assistance 
in matters concerning the welfare of the natives. Whenever the 
missionaries have brought lo their noti(5e cases of cruelty or oppression, 
they have always acted promptly and justly. Especially would I 
acknowledge the valuahlo services rendered to the natives of Kongo 
by Major J. Ileliodoro de Faria Leal, who has acted as the Government 
representative at San Salva<lor for many years. 

Slavery in Portuguese (^ongo has no acknowledged status, and 
every man and woman oan claim perfect freedom by appealing to 
the resident. Under existing oircumstanoos, so far as doinestio slavery 
is ooDoerned, it is all that can be expected from any Government. The 
total abolition of this system must gradually advance side by side with 
the intellectual and moral development of the people. 

Jn ooDolusion, let mo say that the future of this region does not 
depend on its oopper-mines, or its possible wealth of gold, or even in 
its 2)reBent rubber and ooffee trade ; it rests on the development of the 
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African himself. The ^ native must be rediscovered. Hitherto the 
labour demanded from the blaok man has been mainly of a servile 
nature, and much of it “ forced service.** The “ gospel of labour'* will 
have no attraction for him as long as it is void of dignity. Industry 
is not restricted to mines. The groat wealth of the country is in 
the soil, and if the African con be made to believe this, a new era 
will soon dawn upon the race. But tho native conception of labour 
must be utterly changed. At present the bulk of the people are 
middlemen — acting as oollootors and distributors dof the wild produce 
of tho land to the white men. The cultivation of tho soil is left to 
the women; tho men, during the intervals between trading expedi- 
tions, spend their time in fishing, hunting, and talking palavers. 
Now that white men are entering the interior markets, the occupation 
of these middlemen is taken away, and what is needed at tho present 
juncture is a mighty prophot of labour who will inspire the people 
with dignity and self-respi'ct, and show them that honest labour put 
into the soil will bring its own reward. Let the native know that his 
cultivated piece of ground is secured to him and his family, without 
extortionate taxes in kind on the produce, and he will immediately 
begin to plant rubber trees, cotton, and coffee, and the prosperity of 
the land will bo secured. Then, instead of “rubber” being considered 
the sign of death and of cruelty, it will become the means of bringing 
prosperity and gladness into tho lives of millions of the sons of Afrioa, 


Before the paper, the Pkesident : Those of you who wore present at our 
meetings in the spring of 1902 will remember that tho Rev. Thomas Lewis read to ua 
then a valuable pai>er on tho Portuguese Congo. It is on a portion of that region with 
which he did not then deal that he is going to read us a paper to-night, Mr. Lewis is 
one of the highest authorities we have on the region in question, as he has lived there 
for some twenty-one years. That is not the whole of his record in Afrioa. Mr. Lewis 
wont originally to the Cameroons a <piarter of a century ago, and he was there at that 
interesting time when the German flag was hoisted. I also understand that Mrs, 
Lewis has lived in West Africa for twenty-four years, so that it cannot be so blaok 
as it is painted. Mr. Lewis is a Baptist missionary, and I think that all of you who 
know anything about equatorial Africa will agree, without going into any question of 
religion, that missionary effort there has been an unmlxed blessing. Mr. Lewis 
has been engaged in work that involved bis travelling extensively in various parts 
of the country, some of which had never before been visited by Europeans. I will 
now invite him to read his paper. 

After the paper, the President : The discussion to-night will be short, owing 
partly to the influenza, and partly, I suppose, to the weather. I propose to 
open that discussion, not with any remarks of my own, but by reading an interest- 
ing letter from one of the best authorities on the Congo wo have in this country, 
our distinguished Vice President, Bir Harry Johnston. 

“ I much regret that ill health prevents my being present at the reading of Mr. 
Lewis's paper to-night. I shall look forward with interest to reading that paper 
when it appears In the Oeographical Journal. 

“ I am shortly publishing a comprehensive work on the regions of the Congo, 
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derived largely from the reeearohes and notes of the Ute George Grenfell, Holman 
Bentley, Thomas Comber, and W. H. Stapleton, together with tbe work of other 
members of the great Baptist Mission on the Congo, happily still alive, such as 
William Forfeitt, John Whitehead, J. H. Weeks, H. Sutton-Smith, and R. 
Glennie. This accumulation of ethnographical and linguistic material has been 
placed in my hands by the Secretary of the Baptist Mission for analysis and 
publication. The maps are mostly due to the accnrate surveys of George Grenfell, 
and nearly all the beautiful photographs which will so aptly illustrate these 
researches are by Grenfell and William Forfeitt. The result will be such as to 
surprise such foolish people as do not realize that nowadays roost missionaries are 
at the same time men of science, in one direction or another, earnestly anxious, at 
no profit to themselves, to place before the world as much accurate information as 
they can obtain concerning tbe countries in which they dwell. 

“ I have, of course, been personally acquainted with the work of the Baptist 
Mission in West Africa from 1882 onwards, in the Cameroons and in the Congo. 
I have generally found that it was better known, understood, and appreciated in 
Belgium, Germany, and the United States than it has ever been in Great Britain. 
So far, it has only been the r^ttish University of Glasgow that has had the 
sagacity and discrimination to confer a public distinction on a member of the 
English Baptist Missionary Society. This Society, it must be remembered, pro- 
duced probably the first accurate philologist in African languages, the Rev. James 
Clarke, who illustrated the native speech of the island of Fernando Pd in 1848, but 
who was writing on West African languages as early as 1841, and whose ideas and 
theories are singularly modem when read in the light of more recent discoveries. 

** The late Richard Burton, not by any means over-indulgent in his estimate of 
missionariep, and that equally celebrated writer on Africa, Winwood Reade, wrote 
quite as cordially forty years ago of the practical results and the scientific achieve- 
ments of the Baptist Mission in the Cameroons. 

** I have every reason to believe that Mr. Lewis's paper read to-night will be up 
to the standard eet by Grenfell and Bentley. 

H. H. Johnston.” 

Rev. Lawson Fobfeitt : I regard it as a great honour to be invited to say a 
few^words from the platform of the Royal Geographical Society. As secretary 
on the Congo for many years of the mission of which Mr. Lewis has been a 
distinguished member for over a quarter of a century, I may, perhaps, be permitted 
to express the great pleasure it affords bis colleagues that His, work as an explorer, 
and as a careful student of African problems, receives such gratifying recognition 
from this great Society. Such appreciation is, I am sure, a source of encouragement 
to Mr. Lewis himself, and to all those who seek to emulate his example. We do 
not forget the great honour conferred upon another member of the same mission : 

I refer to the late Rev. George Grenfell, who was awarded the Patron’s Gold 
Medal some years ago. His great work in Central Africa is well known, and his 
lamented death was the occasion of a valuable and much appreciated tribute from 
the pen of Dr. Keltie, who, 1 may say, always receives us with the greatest kind- 
ness on OUT return from abroad. Perhaps 1 may be allowed to express the great 
pleasure I have experienced in being present this evening, and in listening to the 
interesting and valuable paper of my friend Mr. Lewis. His views on thr* question 
of slavery — on domestic slavery, as well as of the slave trade— are, I venture to' 
think, of great importance, and are deserving of careful consideration by all those 
who are devoting attention to African problems. I entirely agree with what he 
has said on this subject. With reference to the cruel system for providing forced 
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labour for the cocoa plantatioiiB in the ialanda of San Thom4 and Principe, it has 
been my painful experience to travel on Portuguese ships which have conveyed 
large numbers of these Africans from Angola, and the hopelessness and blank 
despair on their faces as the steamer carried them further and further from their 
homes will ever remain graven on my memory and on my heart. As Mr, Lewis 
has said, we greatly rejoice that the important firms in England who are interested 
in the cultivation of cocoa in those islands have taken up this questioo. I had 
the opportunity of conversing with the special commissioner who was sent out 
by those firms when he visited my station on the Congo, and of expressing very 
strongly our views on this subject. Mr. Lewis has given us a graphic account 
of a native lawsuit 1 have never witnessed such a trial as he describes, but I 
was once present at the ceremony of api)ointing chiefs over certain towns by the 
principal chief of the district, and the extraordinary proceedings were intensely 
interesting to the two Europeans who were observers on the occasion. The 
frantic rushing to and fro in the circle formed by the excited crowd of natives, 
the brandished sword which had evidently been handed down from generation to 
generation from the time of the early Portuguese explorers, and the wild shouting 
and dancing, were enough to make one fear for the mental balance of the performers, 
as well as for the safety of those sitting and standing near. Mr. Lewis’s statement 
that to properly understand native problems, one must try to understand them 
from the native point of view, and to study the black man’s mind, is one upon 
which he rightly places great emphasis. I am also a firm believer in the view that 
it is not difficult to induce the African to work, and to teach him the dignity of 
labour, provided he is permitted to reap a fair share of the proceeds of his toil. I 
believe that the general public in this country are coming more and more to recognize 
that the views of such men as Mr. Lewis, and of distinguished administrators such 
as the honoured President of this Society, who have spent many years in Africa, 
are at least as worthy of respect as the views of those travellers who spend a few 
weeks in rushing through a country, and then hasten to give their valuable opinions 
to the world. When Mr. Lewis returns to the Congo, I am sure he will go with 
happy recollections of the way in which he has been received by this important 
Society, and we may look forward, if his valuable life is spared, to bearing further 
from him on those questions in which the Society takes so deep an interest, and 
concerning those regions the highest welfare of whose inhabitants both Mr. and 
Mrs. Lewis have done so much to promote. 

Sir T. Fowbll Buxton : I very much appreciate the opportunity of expressing 
my admiration of the paper to which we have just listened, and the beauty of the 
pictures which have been thrown upon the sheet, and which have gone so far to 
illustrate the scenery among which the author has been living for so long. I 
think he is to be congratulated upon his paper. He has touched upon that very 
difficult and complicated question of the difference between the slave trade and 
slavery. We never can dwell too much upon that, because it is a constant source 
of confusion and embarrassment when these matters come under consideration, 
bpt I think we owe him a debt for what he has told us upon that. He has also 
told us, what some of us have known already, that there is a great deal of domestic 
slavery which is of a very innocent kind. We may like, as a matter of prejudice, 
to get rid of the name where we can ; but it must be remembered, too, that there 
are other experiences. Now, I think the experience of Uganda bears upon it. In 
that case questions arose as to runaway slaves, and the chiefs came to the biohop, 
and they consulted him as to the right or wrong of retaining slaves. He to<^ 
rather a conservative view ; he appealed to the law, and to the duty of obe3ring 
the law. Well, they went away, but he told them to consider it among themselves 
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with the best light which they could derive from the Cbrietiut inetruotion which 
they had reoeired. They weot away, and they ooaferred among themaelTes without 
any direct leadership from English missioDariee, and they arriTad at the oonolusion 
that slaveiy was contrary to fhe laws which they bad derived from their study of 
the Bible, and they among themselves arranged to alter the laws of their country, 
and to alxilish slavery. And then, again, we are often told, from the dwellers in 
South Africa, that no black man will work unless he is driven. Well, now there 
has been this experience going on in Uganda and in East Africa, and in other parts 
too— that certain work, like weeding, is looked upon as women's work ; but if it is 
ploughing a field, that is regarded, I think, as suitable for a man. This has been 
known to be the case in Uganda. Some missionaries, some commercial persons in 
sympathy with the missionaries, have done much to introduce the growing of cotton, 
and its growth has gone on month after month steadily at the roost extraordinary 
pace ; the chief and the tribes and the vUlagers have embarked upon the cultivation 
of cotton with the Utmost industry, and where they see that they are carrying on 
cultivation in which they are interested, and from which they derive a profit, they 
are perfectly able to carry on the work with such zeal os you might find anywhere 
else. I do not know if cotton has been introduced in that part about which we 
have heard to-night, but that has been the recent experience in Uganda vrith the 
cultivation of cotton, and the growing of rubber trees is becoming a considerable 
industry. Well, I am sure we are greatly indebted to Mr. Thomas Lewis for 
what we have heard, and are all prepared to express our appreciation of his 
lecture. 

Mr. He A WOOD : So many points of practical importance have been raised by Mr. 
Lewis's paper, that I cannot help feeling it is somewhat to be regretted that the 
discussion should be narrowed down to what is, after all, a single point of interest 
out of many, namely, the historical point on which 1 have been asked to say a few 
words. Mr. Lewis lias shown ns a most interesting inscription, and 1 think that all 
students of early voyages will feel what a great interest attaches to its discovery. 
We must all have l>een struck with the wonderful state of preservation of the 
inscription, which has made its interpretation a comparatively easy task. That it 
can BO easily be read is, 1 think, due first of all, to the hardness of the rock in 
which it was cut ; in the second place, to the thoroughness with which the old 
Portuguese workman did his work ; and last, but not least, to the excellence of the 
photograph which Mr. Lewis has put before u^. 'J'ho amount that we know from 
history of these Portuguese voyages is so scanty, that the information that we have 
received from this inscription is of distinct value. Unfortunately, no date is given. 
We know that there were two voyages of Diogo Cao — tlie first in 1482, and the 
second in 14H.^) — and various considerations seem to ywint rather to the second, 
in which, as we arc told by at least two writers, Ouo was in command of a 
fleet. It is of great interest to have recorded the names of Gilo's companions on 
this voyage. There are some ten names that can be read. They are very much 
contracted, but I think we can guess at them very closely, and at least three 
of them are known to have taken part in the Portuguese African voyages of t^e 
time — two in that of Bartholomew Dias, and one in that of Vasco da Gama. I 
cannot help wishing that Mr. Havenstein, who is present tonight, had been called 
upon to speak first on this question, for I am but a humble disciple of his in these 
matters, and he is far more competent to deal with them. One thing, 1 think, has 
been brought out by the paper, viz. that it is not necessary to rush into the very 
heart of the continent to do good work, and this might supply a useful hint 
to those in search of a field for work in the future. I can only say, in conclusion, 
what an advantage 1 feel it to be to listen to one who, like Mr. Lewis, has lived the 
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beat yeara of a lifetime in a little-known region, and can apeak with such intimate 
knowledge of the inner life, mannerH, and customs of the inhabitants. 

Mr. Kavenbtein : We have listened with much profit to Mr. Lewis’s paper, for 
his long residence in the country, his extended travels, and his knowledge of the 
native language enabled him to secure an amount of information on the geography 
of the country and the character of its inhabitants which is beyond the reach 
of travellers who merely rush tlirough a country. There is one question, already 
referred to by Mr. Heawood, which interests me more especially, it is many years 
since I took up the study of the Portuguese discoveries, and about ten years 
ago, when Mr. Lewis was hero before,! wrote a short history of Congo, which 
has been published by the Hakluyt Society. Since that time I have been hard 
at work upon a life of Martin Behaim, who claims to have commanded a ship 
in one of (Jilo’s expeditions. During his first ex|>edition C3o discovered the Congo, 
and erected a padrtlo at its mouth, which has been broken, and the pieces bearing 
the inscriptions carried ofT by the natives, who look upon these fragments as 
potent fetishes. An indefatigable traveller like Mr. Lewis might yet succeed in 
recovering these fragments. Fortunately, Cilo set up a second padrrio further south, 
which has been recovered intact, and from which we learn that his first voyage 
was undertaken in 1482 — that is, at a time when Behaim was still at Antwerp. We 
may surmise that one FernTLo Vaz, a pilot, whose name is given to a river on the 
coast discovered by was a member of it. Our knowledge of Cao’s second 
expedition is rather vague. We know, however, from a padrao at Cape Cross, that 
it took place in 1485. The rock inscriptions brought home by Mr. Lewis, as far as 1 
can judge from the photograph thrown upon the screen, refer to this second expedi- 
tion. Tlie Portuguese coaUof-arms is that adopted'in 1185, a short time before CSo 
started on bis second voyage.* The inscription is most valuable, for, although it 
contains no date, it'gives the names of a number of persons associated with Cao in this 
voyage. Among these names are those of three pilots and two masters whom we 
know to have been connected with other expeditions of the time, and five names of 
other persons ; but among these names we look in vain for tliat of Martino de Bo- 
hemia, who claims to have been the captain of one of the ships. Of course I have 
been abused for doubting Behaim’s share in this work, and I only wish one of our 
pretentious spiritualists would summon him amongst us, to that he might be cross- 
examined. 1 am aware, of course, that the discovery of this inscription is of no 
practical importance, however interesting it may lie to myself and others who are 
interested in the history of geography. 

The President : I will now propose a vote of thanks to the lecturer for hie 
pai>er, which I am sure you will agree has been of a most vivid character. I 
heartily endorse all that Mr. Lewis has said about the character of the African, the 
treatment of slavery, and the po.ssibility of getting the African to work. 


* For designs of the two coats-of-arms see Mr. Ravenstein’s paper on “ The 

voyages of Diogo (JRo and Barlholomeu Dios,** in the Qeoijrnphical Journal for 
December, IJ»00. 
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THE STORY OF LONDON MAPS,* 

By LAURENCE QOMME. 

The most delightful of all London maps is that of Van den 
Wyngaerde, the original drawing of which is in the Sutherland 
collection in the Bodleian library. Its actual date is uncertain. It 
shows the king’s palace at Westminster as it was when Henry VIII. 
forsook it for Whitehall ; the position of Bridewell is left blank ; the 
tower of Holy Tiinity, Aldgate, is shown standing ; and the Cistercian 
Abbey of Eastminster is shown. Now, Bridewell was built by Henry 
VITI in 1522 j Holy Trinity was given by the king to Sir Thomas 
Audley in 1501, and at some time between this year and the year of 
his death, 1544, the Tower was pulled down by him ; and the Abbey at 
Eastminster was destroyed in 1530. Those dates suggest that the 
drawing was made, or perhaps begun, fempore Henry VIII., and not in 
its usual attributed date of 1550. 



VAN DER WYNGAERDE'B MAI*, FROM THE KINO’S I'Al.AOF TO BT.JQILBB. 

Among interesting features of the view, apart from the beautiful 
representation of London Budge, is the view of Suffolk House, 
Southwark, a contemporary picture of a Tudor house It was built 
by Charles Brandon, Duke of Suffolk, and some of its dislodged remains 
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WX17QAEBDB S MAP, HHOWINQ LONDON BBIDQB 


weie unco vei 0(3 m 1905-6 Ly tho London County Council in running 
a load through tho thurchyaid of St Ceorge the Maityr. 

The “Biaun and Hogenburg” map, printed in the Cmtates Orhts 
Terrarumy 1672, is exceedingly interesting. The arms of Elizabeth 
appear upon it, the costume of the figures shown in the interesting 
little street scene in tho foreground is early Elizabethan, and the 
buildings westward of Temple Bar can be dated from history as early 
Elizaliethan. For instance, Paget Place; this was known as Exeter 
House before the Beformation , as Paget Place after the Reformation, 
from William, Lord I’aget, whoso property it became , later as Leicester 
House, when Robert Dudley owned it , later still, as Essex House, 
when the unfortunate Robert Derereux, Earl of Essex, lived there, bt. 
Paul's is shown with the spue which was destroyed m 1661. 

This map is to be dated, therefore, between 1568, the date of Eliza* 
beth’s aocession, and 1661, at the time when Essex House (Leicester 
House) was known as Paget Place. 

The famous Agas map has four special features 
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(1) Bears the anas of James 1. 

(2) The arms of Quoou Elizabeth appear on the royal barge in the 
river. 
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Hogenberg” — between .1561, when the spire was destroyed, and before 
the Earl of Leiooster took Paget Plaoe as his residence. 

The first sheet of the London Topographical Society’s reproduction 
of this map (showing the arms of James 1., which must have been en- 
graved upon the plate subsequently) affords an interesting view of 
the district known to us as the Seven Dials. We identify our present 
Oxford Street in “ The Waye to Vxbridge,” and we feel that we are on 
the road towards Hyde Park (Jomer when we leave the village of 
St. Giles and its church (the original of the existing one) and follow 
the direction given, “The Waye to Bedinge,” The map is curiously 
illustrated by figures of pedestrians, cattle, and women drying 
clothes. 

Sheet 5 shows us Charing Cross, Whitehall, and Westminster ; St. 
James's Park and Lambeth Palace appear on the further right and 
left of the picture. Kingee Streate existed until the other day. The 
name “Whitehall” does not appear, but we have (hb in '•'Braun 
and Hogenburg ”) “ the Courte.” Parliament Street was scarcely a 
highway at that tirao. The way from Charing Cross is barred except 
for an opening that could scarcely have admitted a coach of any 
size, and the way is guarded at either end of the palace precinct 
by great gateways — the Holbein Gate towards Charing Cross, the 
King's (iate towards Westminster. I’ho cockpit, a part of the site 
of which, Lord Wolby tells us, is included in the buildings of the 
present Treasury, stands looking over the park, with the lake and a 
bridge, in correspondence with features familiar to us to-day. You will 
observe the swans in the river, which were of European celebrity as a 
feature of Elizabethan London. 

Sheet 2 shows the continuation of the road from Uxbridge, which 
we call Oxford Street because it is the high-road to Oxford ; it enters 
the map on the left-hand side just oast of St. Giles in the Fields, 
continues along Hoi born, crosses the Fleet river by Hoi born bridge, 
and approaches Newgate. You see the territory of Lincoln's Inn is 
enclosed, and between Chancery Lane and Holborn l^ars is Southampton 
House, the residence of Shakespeare's patron, the Earl of Southampton. 
On this wall here in Chancery Lane, Gerard the botanist at this time 
found growing the Whiteblowe or Whitelowe grasse, “ the English 
Nailo woort,” as recorded in his ‘Herball,’ 1697. “ It groweth plenti- 

fully,” ho says, “ upon the baoke wall in Chaunoerio I^ane, belonging 
to the Earle of Southampton, in the suburbs of London.” 

The line of the road to Theobald's — what we call Theobald's road 
to-day, formerly the King's way — intersects the sheet. It passes 
Olerkenwell, and on the right we see the buildings of the Hospital 
or Priory of St. John of Jerusalem, and the southern gateway, which 
still exists, is shown in St. John Street, leading from Smithfield as it 
does to-day. Cow Cross Street still exists, leading from the Smithfield 
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market. Shoe Lane, leading towards Fleet Street, is identifiable under 
the spelling ** Sohow Lane.’* 

Sheet 6 shows the Strand, Temple Bar, and Fleet Street ; the river, 
with the river-feide palaoeo from Durham Place (where Sir Walter 
Baleigh lived) to Bridewell, once a royal palace, at this time a 
hospital, having l>een so constituted in the reign of Edward YI. On 
the south is Paris Garden, one of the pleasure resorts of Elizabethan 
London, and, according to the map, also apparently the home of strange 
animals. 

Sheet 3 gives the line of Newgate Street and the Royal Exchange 
district, showing two conduits besides the great conduit of Cheapside, 



TUB QABDBN, THE OLOBB. VIBBCUER’B VIEW OF LONDON, 1C16. 

with the large jars or pitchers standing in the roadway. The area 
between Moorgate and liOthbury is an open space. The wall is very 
distinctly drawn. Outside the wall in “ More Fyeld ” are more clothes 
drying, and a little to the noith archers may be seen practising. 

Sheet 7 comprises the St. Paul’s area, showing on the south side the 
church of St. Saviour’s. 

The next map is that of Norden in 1593, representing London, as 
apart from Westminster. Gray’s Inn Lane leads through the country 
to Hampstead. The village of Islington is isolated. The river of Wells, 
the source of the Fleet river, is delineated. The old spital, where the 
Easter spital sermons were preached from the pulpit cross, is marked* 
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Tho ohnroh of St Botolph’s, opposite Aldgate, is shown. The two 
Smith6elds, east and west, are shown. The oity walls are remarkably 
well defined. On the south side are Lambeth Marsh, Paris Garden, and 
on the Bank- side the bear-house and the playhouse. 

Norden’s map of Westminster, separately printed, is also very 
interesting. 

A very interesting view of old London Bridge in contained in the 
Pepysian library at Cambridge, and has been reprinted by Dr. Fumiyall. 
In the group of buildings are St. Thomas's chapel on the left. Nonsuch 
house on the right ; the oommills further on the right, and the water- 
raising apparatus on the left. 

A valuable view of London by Hondius in 1610 is given in Speed’s 
‘ Theatre of Great Britain.* 

Yisscher’s view of London in 1616, a copy of the original edition of 
which is in the King’s Library, British Museum, has been reproduced 
by* the London Topographical Society. Sheet 1 showc us Whitehall ; 
Sheet 2 St. Paul’s Cathedral, the Bear Garden, and Globe, after it was 
rebuilt ; Sheet 3 the Bridge ; and Sheet 4 the Tower and St Olafe. 

The Faithome and Newoourt map of 1658 brings us to the end of 
the Commonwealth period. Sheet 1 of the London Topographical 
Society’s reproduction has an excellent engraving of Westminster 
Abbey and St. Giles; Sheet 5 shows Westminster and St James’s 
Palace and the river bend (Cockpit shown by itself, in shape like the 
other playhouses on the bankside) ; Sheet 2 shows the centre of the 
town with St. Paul’s ; Sheet 4 the river, the bridge, and Southwark ; 
Sheet 3 shows the north-eastern part of the town, including the Tower, 
and, 08 an inset, a picture of St. Paul’s, to correspond with that of 
Westminster Abbey as in the first sheet ; Sheet 6 shows the river 
towards the foot of the Thames, with the shipping. One most in- 
teresting relic of the time, depicted by Faithome’s map, when the 
now densely populated district near Soho was in a quite rural condition, 
is still in existence. In Archer Street, facing the rear of the Lyric 
Theatre, stands a farmhouse (now occupied by a firm of upholsterers 
and art-fringe makers). This is said to be the farmhouse of Windmill 
Fields. These fields, like the present Great Windmill Street, derived 
their name from the windmill whioh is shown in Faithome’s map of 
London in 1658, and whioh probably stood near the junction of Great 
Windmill Street and Little Pulteney Street. The fields are allnded 
to in a printed proolamation quoted in Wheatley and Cunningham’s 
'London Past and Present’ (voL 3, pp. 526, 527) of April 7, 1871; 
"The fields, oommonly called the Windmill Fields, Dog Fields, and 
the fields ac^oining to So Hoe.” 

Porter’s map of London (1660-1665) is the latest map before the 
Great Fire in 1666. 

I now pass from the general maps by refen ing to the oolleotion 
VL— June, 1908.] 2 u 
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the originals of which, by the kindness of the London County Connoil, 
I am able to exhibit to-night. They proceed in more or less regularity 
until they become annual from 1800. Many of these maps are of great 
beauty as specimens of the cartographer's art, and all of ^them reveal 
features of more than ordinary interest to Londoners* 



THE FAITHORNB AND NBWOOUBT MAP OF 1C58. 


Apart from the general maps are a whole series of speoial maps. 
Many of these are in the possession of the local authorities of London, 
and are of great value, though they are not always valued by their 
owners, even though they are owners as trustees of the public. 

2 u 2 
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The map of Southwark in the Dnohy of Lanoaater reoordi, and 
dated 1542, ia, not only iVom its early date, but from the details it 
oontaina, one of the most intereeting of these speoial maps. It has 
been reprodnoed in Rendle'a * Old Southwark*’ This plan was probably 
made about the year 1 542. It is quite out of soale, but affords, neverthe- 
less, a good-enough indioation of the true position of the building^s and 
objects it shows, while its rude representation of them in picture form 
gives it a peculiar interest. It covers the area from Winchester Yard 
on the west to Bermondsey Street on the east, and from the Thames on 
the north to Long Lane on the south. The greater portion of the map 
is devoted to the representation of the main thoroughfare through 
Southwark. Here, occupying prominent positions in the centre of 
the road, are shown the pillory, the well, and the bull-ring. On the 
east side of the way are the numerous inns for which Southwark was 
famous (the White Hart, the George, the Tabard, and others), the 
Gate of St. Thomas’s Hospital, the Marshalsea, the King’s Bench prison, 
and St. George’s Ohurch. On the west side the most prominent objects 
are St Saviour’s Ohurch and the manorhouse, while a few inns 
and private houses, the court-house, and the market-place, are also 
ropresented. Along the course of what is now Tooley Street may be 
seen another pillory, together with a cage; and at the top of Ber- 
mondsey Street is Bermondsey Cross. 

There exists a plan of Deptford, drawn in 1623, and containing 
memoranda by John Evelyn. 

Another good example of local maps is the map of the manor of Old 
Paris Garden, in 1627. The map shows Copt Hall, the Manner House 
(afterwards Holland’s Leaguer), and an ** Olde Playe House.” The 
names of the tenants are given. Most of the houses are along Bankaide. 
Paris Garden Stairs, Holy Ghost Stairs, and Stairs near the Barge House 
are shown. A portion of Winchester Parke is on the east, and The 
Princes Meddowes are on the west. 

Hollar published a beautiful map of the western part of London, and 
only one copy, now in the British Museum, is known. It was drawn 
before the Great Fire. It is not a view, but a map with buildings de- 
lineated in isometrical projection. The dial in the centre of Covent 
Garden piazza is shown, and this was set up about 1668 or 1669. St. 
Giles Fields are unoccupied with buildings. A curious pyramidal 
tower, marked ** Ye Waterhouse," just to the eastward of the landing 
stage known as Strand Bridge, and in front of Arundel House, is 
shown, and this is one of the works set up during the Protectorate 
for pumping the river water for ]>ublio service. It was patented in 
1 655, and in aU probability taken down in 1 665, the year after an order 
was issued for its destruction by the king. 

The London County Council possesses many beautiful maps and 
plans as originally drawn for its various predecessors, from whom it 
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inherited manoeoripte and dooumente of enrpawing intereet. One of 
these is a finely executed plan of the Gsosyenor estate in 1723, show- 
ing its area to be nearly co-extcnsive with the then newly formed 



parish of St. George, Hanover Square. There are plans of other great 
London estates — of the parish of Paddington (1824), of St. Marylebone, 
Paddington, and St. Panoras, shoyring the estates within that area ; of 








626 


THB BTOET OF LONDON MAPS. 


the old Hippodrome and neighbourhood, showing Notten Bam farm, 
and Portobello farm ; of the Great Weetern and North- Western 
railways in the London district, with Brunei's and Kobert Stephenson's 
signatures; and of the new Houses of Parliament, signed by (Sir) 
Charles Barry. 

Perhaps the most interesting, however, is a survey of the river Fleet 
made in 181 7, showing the condition of the whole line of the stream from 
Hampstead to Holbom, and leading us back to a London of green fields 
and hedges, five-barred gates and trees, with an occasional cottage on the 
banks of the stream. From this beautiful plan I have selected four views. 
The first of those shows the Fleet river just after leaving Pond Street, 
Hampstead, the second at St. Chad's well, the thiid at Bagnigge Wells, 



THE FLEET JL81 A( TEE LSAVlKQ POfID ETERET, HAMPBTBAU. 

and the fourth at Saffron Hill, where for the first time wo get the 
presence of brichs and mortar. 

The ancient streams of London have l)oen gradually converted into 
sewers, and plans of iboro are still extant. 'J'hus the King’s Soholars' 
Pond sewer was so called because it emptied itself into the Thames at 
the King’s Scholars' Pond (near the present Vauxhall Bridge), on **the 
great level extending from the Horse Ferry to Chelsey Mead.” Inci- 
dentally it may be mentioned that during the reign of Queen Anne the 
name of the sewer was dutifully changed to Queen’s Soholars' Pond 
sewer. Anciently it was known as the Tyburn brook, and later as the 
Aye brook, and flowed down the hill from Marylebone Fields, passing 
near the old village of Tyburn and across the Acton or Tyburn road 
(Oxford Street), and the present Brook Street, through Mayfair to the 
Stone Bridge, situated at the “ dip ” in modern Piccadilly. Passing 
under the bridge and the high-road to Kansington, it entered what is 
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now known as the Green* Park. This was formerly Bt. James’s Fields, 
until Charles II. enolosed them, and added the land thus euolosed to St. 




TnX FLEET I7EAH BAGEXGGB WELLS 


James’s Park, by whioh name the whole was known until a oompara- 
tively recent period. Large ponds were formed in the oourse of the 
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■ewer in this part of the park. At the bottom of the hill the streamlet 
pAseed through the gardens- of Goring or Arlington House, where 
Buckingham Palaoe now stands, and along by the **ooaob road to 
Chelsea** — the present Buckingham Palace Boad — and what is now 
Vauxhall Bridge Boad to the river. At different periods the stream 
was altered in various parts of its course, and gradually covered in and 
converted into an underground sewer. 

There were other small tributaries of the Thames which became in 
course of time underground sewers. One was the Bays water brook, or 
West Bourne, which became the important Ranelagh sewer, and part of 
which was utilized to form the Serpentine. A glance at the map of the 
original winding course of this stream will easily explain the origin of 
the name “ Serpentine.*' Further west was the Counter's Creek, with its 
tributary the Stinking Ditch. 

1 think I have now shown how valuable these maps and plans are 
for Loudon history. I first of all introduced you to maps drawn 
from arohsdological and historical remains ; then to very ancient 
historical remains still surviving on the later maps; and, finally to 
maps for the information they give of topographical features con- 
temporary with their own dates. Before closing my paper, I wish 
to say one word as to the material which exists for filling up of gaps in 
the maps, or for extending the information they contain in many 
important particulars. 

• Thus, among the earliest documents belonging to the London County 
Council are the minutes of the Surrey Commission of Sewers, which 
commence in January, 1567-8. The next oldest collection of minutes is 
that of the Greenwich Commission, whose minutes range from 1625 to 
1847;. then the Poplar Commission, from 1629 to 1847 ; then the West- 
minster Oommisson, from 1659 to 1847 ; then the Tower Hamlets 
Commission, from 1702 to 1847 ; then the Holbom and Finsbury Com- 
mission, irom 1716 to 1847 ; then the St. Katherine’s Commission, from 
1782 to 1841 ; and, lastly, the Metropolitan Commission, from 1847 to 
the formation of the Metropolitan Board of Works in 1855. 

The value, as material for London history, of entries in these 
minute-books, may be realized from even a cursory perusal of some of 
the volumes. Witness the entry in the first volume of the minute- 
books of the Surrey and Kent Commission, 1557-1606 (left-hand page of 
folio 154)— 

** 1588. Hencbley— Item, we present Phillip Henchley to pull upp all the pylles 
that stand in ye common sewer against the play-house to ye stopping of thf water 
course, the which to be done by midsomer next uppon paine of x* yf it be undone* 
X' (done).” 

There is little doubt that “ Philip Hencbley ” is Philip Henslow, who 
in 1584 or 1685 purchased the land close by the southern end of 
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modern Southwark Bridge, on which stood the “Little Bose” play- 
house, and who rebuilt the theatre in 16B6 or 1587. 

In the minute of the Westminster Commission for 1662 to 1666, 
p. 184, ooours the passage — 

“ Proposals for taking away the annoyances occasioned by the common sewer at 
Westminster. 

“ Westminster lies upon a great Hat, and the highest part of the soil is next the 
bridge, upon Mill Bank. The highest spring tides flow six or seven feet higher than 
the low-water mark. 



THE FLXXT AT BAFFBON HILL. 

“ Westminster and the parks is annoyed by the tilth of the common sewer, 
which is occasioned by the settlement of the soil of high waters and stopped . . . 
the tilth of sundry drains running into it, with several houses of otiioe upon it. 

“ For prevention of which it is proposed— That the pond reaching up to Sir 
Robert Pyes he made a receptacle of water at high tides, to he kept in till a low ebb 
by flood gates at the mill and a sluice at Sir Robert Pyes, which is to he drawn to 
let forth a source of water so oft as needs require to scower the sewer ; that the 
sewer he made perfect from Sir Robert Pyes to Tuttle-street, by St. JamesVparke 
wall, and oroas King-street by the howling ground at Whitehall, and so into the 
river of Thames.” 

The early topography of Weetminster can be made out fairly well 
by Buoh entries as these, espeoially when they are all before the student 
ready to be transferred to a map. 

Again, in 1692, leave was given by the Westminster Commissioners 
to Elizabeth Campion, widow of Biohard Campion, to, continue a sewer 
formerly belonging to Coventry House (where Coventry Street now 
stands) for the drainage of thirty-four houses built by her late husband. 
A year later Biohard Rider petitioned for leave to make sewers for his 





m 


THB 8T0BT OF LOJfDOK MAPS. 

new lionaee in Oranboum Street. In 1705 the Duke of Bedibcd wm 
allowed to lay the drainage for the honeea to be boilt “ on the idite of 
hii late mansion-honfle/* and similar leaTe wae granted to the Duke of 
Argyll in 1735 for the drainage of the new bnildinga on the gnrand 
of his mansion-house in King Street. The petition i§ also recorded of 
John James, a builder, for sewers to drain new houses in the neighboiir< 
hood of Golden Square, probably the still-existing John Street and 
James Street. The Earl of Oxford in 1726 laid sewers for his new 
buildings in Marylebone Fields without leave of the Commissioners^ 
and was promptly summoned. The jury appointed to inquire into 
matters of drainage reported (1678) that one liichard Frith had erected 
257 houses in Soho Fields, and had laid out ground for 300 more, 
and that consequently the old sewer leading from the fields was 
liable to be flooded. “ We questioned the said Frith whether he had 
authority to bring his water into the antient sewer, and he conld 
give no account thereof.” After due consultation Mr. Frith agreed 
to continne a sufficient “ shore *’ from his own buildings at Soho 
down to the “ White Horse Inne,” and if neoessary to contribute to the 
widening of the sewer in St. Mai tin’s Lane near the ** Ladie Seymour’s 
house.” 

The pages of these minute-books bear frequent references to places 
which find little or no remembrance in the modem street nomenclature 
of London. The Cook and Pye Fields, alias Marsh Land, were adjacent 
to the Cook and Pye brew-house, in the parish of St. Qiles-in-the-Fields. 
Mill Field or Eirkham Close is difficult to locate, but was probably 
west of the present liegent Street, perhaps on the site of Mill Street. 
The Pest field, where victims of the Great Plague wore buried, was to 
the east of Carnaby Street. It was built upon in 1726. Some of the 
places mentioned are remembered only in the names of streets. Oliver’s 
Mount Fields, mentioned in a description of the extent of Sir Biohard 
GroBvenor*B land, represents the site of one of CromwelVs abortive 
military forts, and are remembered by Mount Street. A reference to 
Newport Dead Wall recalls the site of Newport House, on which are 
Newport Street and Market Stand. Albemarle Ground was the site of 
Albemarle Street. 

A series of presentments of the jury for work required about the 
sewers under the jurisdiction of the Westminster Commission of 
Sewers dates from 1668 to 1848 ; Holbom and Finsbury from 1688 to 
1684; Surrey and Kent from 1746 to 1793 ; and St. Katherine from 
1754 to 1821 ; and give important details in the topography of Lpndon, 
introducing us to the early condition of streets now in existence and 
to streets that have long sinoe been destroyed. Each entry contains, 
besides the names of owners of property, the businesses carried on, 
important descriptions of streets, alleys, and roads. As examples of 
the entries, the following extracts are given from the presentments and 
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ameroementa of the eastern jury of the Surrey and Kent Oommis- 
sion ; — 

1. 21th May, 1746 — We find that in the river of Thamee oppoitite to and near 
Pepper Alley Stairs in the parishes of St. Olave and St. Saviour in Southwark . . . 
at a small distance from the banks of the said river there is a very groat hole . . . 
and we find that the Mayor and Commonalty Lud Citizens of the City of London 
ought to fill up the said hole ; we therefore present the Mayor ... to make good 
the basement of the ThamoL bank . . . to bo . . . done by 10th June next or 
forfeit . . . £500. 

“3. 0th October, 1767— We present Taylor Ayres, of the parish of St. Mary 
Magdalen, Bermondsey ... to cast, cleanse, scower, and open to its antient wydth 
and depth the common sewer which runs across his rope- walk, near Cherry Graiden- 
Btreet . . . and the soil to carry away in order to give the water its free and usual 
current . . . to be . . . done by 2nd January next, or forfeit . . . 10s. 

“4. 20th A^l, 1759 — We present . . . the Earl of Salisbury to repair about 
8 rods of wharfing next the common sewer near Mill Pond Bridge at the bottom 
of West-lane in the parish of St. Mary Magdalen, Bermondsey ... in order to 
prevent any rubbish or soil from falling into the said common sewer, and annoying 
and obstructing the current of the water . . . to be . . . done by 24th June next, 
or forfeit for every rod then undone . . . 3«. 4(f.” 

An equally important series of documents are the rate-books. The 
rate-books of the Westminster Commission range from 1696 to 1848 ; 
the Tower Hamlets Commission from 1703 to 1847 ; the Surrey and 
Kent Commission from 1723 to 1848 ; the Greenwich Commission from 
1775 to 1808; the Holbom and Finsbury Commission from 1779 to 
1848 ; and the Poplar Commission from 1825 to 1845. 

The name of the occupier and the rateable value of the premises in 
each street are set out in addition to the rate levied, and the value of 
such material as this for the history of London is, of course, very great. 
It would be diflfioult to select extracts from the rate-books ; but if the 
streets where practically little or no alteration in structure has taken 
place could have the valuations at quinquennial periods printed in the 
same manner as the valuation of St. James’s Square has been printed in 
Mr. Dasent’s history of that place, I think the results would prove 
acceptable to many people. In addition to this, the residences of 
celebrated persons can be noted and the chief centres of residential or 
industrial occupation traced out. 

The nomenclature of many of the streets outside the city oan be 
restored from these books. ShaUigonaked Street appears in the Wapping 
rate in the year 1748 ; the Land of Promise, still the name of a Shore- 
ditch slum, was once the name of a field on the site. Southwark was 
remarkable for its oddities in the matter of street names. It contained 
Dirty Lane, Foul Lane, and Harrow Dunghill. Bandy Leg Walk was 
near the site of the present Great Guildford Street. SoTs Hole was a 
slum near Holy field Street. Loving Edward’s Lane led from Camber- 
well to Deptford, and appears in very recent maps. The west end of 
Loudon h^d its strange street names, some of them well known by 
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their mention in old literature. Defoe xnentiona KnaTe's Acre (now 
Little Pultenej Street), which appears in the rate-books for manj jaars, 
and is shown in Booque’s map in 1 746. In the parish of St. Margaret's, 
Westminster, were CAhb&ge Lane, I’owder Beef Court, Thieving Lane, 
Adam-a*Digging Yard, Codpiece Court, Hell (in the precinots of the 
former royal palaoe), and Petty Franoe. Some of these are still in 
existence. 

Some curious oases of corruptions in the names of streets may 
be noticed. Thus, St. Ermin's Hill, in Westminster, is a typical 
instance of the way in which the name of a street is altered in process 
of time. Its present name was doubtless the original one, but in the 
rate-books for the district it appears yariously as Tornian's Hill (1704), 
Dormer’s Hill (1714), Dorman’s Hill, and Torment Hill. The latter is 
the spelling in Koeque’s map of 1746. Hor wood’s plan of London, 
published at the end of the century, reverts to the old correct name 
which is now always used on modern maps. 

The courts and alleys forming the rookeries which have been swept 
away for successive improvements are all included in the various 
assessments here recorded. Some were pulled down at the formation of 
Begent Street, others to make room for Trafalgar Square, Victoria 
Street, Whitehall, the Strand improvements, and the now Law Courts. 
The names of many of them are interesting in showing their connection 
with the old aristocratic houses near which, or on the site of which, 
they were built. From the lists of inhabitants of streets at suooessive 
dates the spread of the town may be traced. At the Bestoration the 
leaders of fashion congregated round Soho Square, or King Square as it 
was then called. When the St. Alban's estate was built on a few years 
later, many of the nobility migrated to St. James’s Square and the 
neighbourhood. Early in the eighteenth century, Hanover Square, 
George Street, Conduit Street, etc., were built, and by 1723 many of 
the nobility had taken the new houses. Later on, Grosvenor Square 
and the adjacent streets became the scene of a fresh migration. Among 
the inhabitants of these quarters are many famous in history and litera- 
ture. Sir Isaac Newton was rated in Little Jermyn Street at £80 a 
year in 1700. J)r. John Blow was assesBod at £35 for his house in the 
sanctuary, Westminster, in 1703; Dr. Cypriannius for house in Wells 
Street at £16 (1710). Sir Godfrey Kneller lived in Great Queen Street 
in 1708 ; Mrs. Oldfield in Southampton Street in 1713 ; and Grinling 
Gibbons on the east side of Bow Street in 1718. The assessment for 
VilUers Street in 1725 contains the names of Philip Arbuthnot and Sir 
Hichard Steel ; that of Charles Street, Oovent Garden, shows Colley 
Cibber to have lived on the west side in a house rated at £65 (1731). 
Later books show the names of Jacob Tonson, the bookseller in the 
Strand, assessed at £60 ; William Hogarth, in Leicester Fields (£45) ; 
Richard Brinsley Sheridan, Michael Bysbrach, and many o^ers. On 
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the south side of Brook* Street, in 1739, lived George Frederick Handel, 
rated at £20. His fame was apparently not then universal, fbr in 1735 
he is entered as Frederick Handwell, Esq. 

The maps of Loudon may also he illustrated from one other important 
source, and that is the imprints of early printed books. An examina- 
tion of the catalogue of early printed books in the British Museum, or 
of Mr. Haalitt's ‘ Oolleotions and Notes,’ supply innumerable references 
to the dwelling-places of printers at different dates, and to get these 
collated and properly located would restore a seventeenth and eighteenth 
century London of surpassing interest. The work would be tedious 
and long, but I think tho results would be worth the labour involved. 
Thus, taking the first twenty pages of Hazlitt’s ‘ Collections and Notes,’ 
we have the following names and centres of tho bookselling business 
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Each of these names represents a quaint description of the house: 
“ Imprinted at London in Fletestrete nero to S. Dunstons Church by 
Thomas Marshe ; ” “ Imprinted at London by John Charlewood dwelb'ng 
in Barbican at the signe of the Halfe Kaglo and the Key ; ” and so on. 

The same sort of evidence can be collected from old London direc- 
tories, many of which are of the greatest interest. The earliest are 
little more than mere lists of merchants. That for 1677, in fact, 
simply professes to be ** A collection of the names of the merchants 
living in and about the City of London ; very usefull and necessary. 
Carefully collected for the l>enefit of all dealers that shall have occa- 
sion with any of them ; directing them at the first sight of their 
name, to the place of their abode.” No numbers are given. The 
entries take the form of “ Mr. Ludlow, Bow Lane,” or “ Mr. Brabant in 
St. Bwithin’s Lane at a Packer’s,” “ Thomas White at the Blew Anchor 
in Lumbard Street.” The first directory containing the numbers of 
houses is the ‘London Directory' for 1778, and KenPs directory for 
1799 specifically states that it contains the “ names and places of abode 
of the Directors of companies, persons in public business, merchants, and 
other traders . . . with the numbers as they are affixed to their 
houses, agreeable to the late Acts of Parliament.” Johnstone’s 
Commercial Guide and Street Directory for 1817 gives a claa$iJication 
of trades, etc. 

There is one last aspect of London maps which will interest all Lon- 
doners. This is the collection of the information which shows the 
gradual growth of London. The earliest ^map of this kind known to 
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me is one which was pnljliahed by the^yal Commission on waker 
supply in 1809. This map shows extensions from 1560 to 1745, thenoe 
to 1818, thenoe to 1834, thenoe to 1867. and some few suburban 
extensions. 

A better view of the grgwth of London, however, is to be obtained 
from the various Estate Acts, which were passed to enable entailed estates 
to be let for a term of years on lease. A few months before his all too 
early death, the late Mr. Charles Harrison, m.p., drew up a map from 
the great oolleotion of private Estate Acts which he had acquired, and 
he gave this to me, It shows eight different extensions — from the city 
walls to 1658, from 1658 to 1608, thenoe to 1745, thenoe to 1799, thenoe 
to 1832, then the 1882 extension, next from 1832 to 1852, and finally 
from 1862 to 1887. Thus is shown the ever-widening area creeping 
along the highways, and gradually filling in until at last the monster 
city, as it is called, has become one vast extent of bricks and mortar 
with little, if any, aroliiteotural purpose or design, with unlovely 
houses in unlovely streets — a city spoiled of its natural beauty and 
delight by the unthinking hands of the modem Englishman. 

The first extension is along the river-bank to Westminster on the 
north and Southwark on the south, showing the river to have been the 
principal highway of the city. The next extension, just after the Fire, 
is north of the city area towards Old Stroot, Three-quarters of a century 
later (1745) we get a great extension all round up to Hyde Park on the 
west, just north of Oxford Street, Theobald’s Road, and Old Street on 
the north, to Whitechapel and Limehouse on the east. Another fifty 
years (1799) we have a further fringe of narrow dimensions penetrating 
to Knightsbridge on the west, creeping up Edgware Road, taking in the 
southern part of Marylebone, extending to Camden Town, adding to the 
1745 extension in the east a narrow belt all round, and finally showing the 
first great extension in north Lambeth along the banks of the river. In 
1832 the Regent’s Park district on the north, a large district of Lambeth 
on the south, and a further extension of Bermondsey and Southwark 
are the principal features. Islington, St. Panoras, Shoreditch, Bethnal 
Green, and Mile End also filled up at this date, together with a little 
bit of Greenwich. In 1862 the great era of building set in, and all 
round the boundary of the 1832 limits we have great extensions. The 
next stage is 1887, which again shows an extension of the building 
area all round the map ; and now twenty years later we have scarcely 
any boundary of London left, for building has gone on spreading into 
Kent, Surrejs Middlesex, and Essex at a pace which almost defies the 
cartographer. 

I oannot, however, finish my all-too-im perfect account of the story 
of London maps on a dismal note. The streets along which we walk 
are historic spots. Great Englishmen and Englishwomen have trodden 
them for ages. I do not know whether a map of London appeals to 
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moat |ieo{^6 u it appeals to me. It ooojiires up aB aorte Iteiii all 
sorts of romauoea, all sorts of desires. To take the aiap of a dele 
and walk through the streets it depiots, and to note the lamaiiit of the 
picturesque and the historic, is a delight which only tboee who hate 
tried to aooompHsh it can understand. It makes one lotestiwngeitNites 
and strange places. I always prefer to go through the orooked and now 
uninteresting Marylebona liane to the straight lines of Baker Street and 
Wigmore Street. I love the courts out of St. James’s Street, for through 
them Samuel Rogers led Fenimore Cooper to the theatre in order to 
avoid the throng and the mud of the streets. 1 delight in the narrow 
streets of the old city, whore, on any Sunday, you may see quiet retired 
nooks containing houses with beautiful doorways and quite znagniiloent 
architecture. As an example, there are parallel to each other from 
Lower I'hames Street to Eastcheap and little Tower Street three lanes, 
St. Mary-at’Hill, Love Lane, and Botolph Lane. They lie dose 
together, a little paved alley, called Church Passage, copneoting St. 
Mary-at-Hill with Love Lane; liotolph Alley leading from the latter 
into Botolph Lane, where stands the church of St. George, with which 
is united the Parish of St. Botolph, Billingsgate. In a courtyard that 
might well escape the passers-by, entered as it was through an archway 
of the most unassuming appearance, there stood only a short time since, 
an old and beautiful house. It was placed with its back to Love Lane, 
while the front looked out on a square paved with cobbles, and sur- 
rounded with buildings presumably much more modem than the 
mansion. The hall occupied the whole depth of the house; it was 
over 30 feet long, and nearly 20 wide. A doable sweep of stone 
steps led up to the front door, and we oould stand on the wide level 
flagging at the top and look over the iron rails, gazing round the 
quiet courtyard and peeping down at the big dog-kennel formed by 
leaving an opening under the steps; and the ** dog-liok,*’ hollowed 
out of solid stone pavement, ran below.* If this is a true description, 
the destruction of such a house is only a little less scandalous than the 
destruction of Crosby Hall. 

Then there are the closed-in courts at the back of the Strand and in 
Holboni. These are not only the last relics of places where Samuel 
Johnson, Olivet Goldsmith, Garrick, Sheridan, and a host of others 
dwelt or congregated, but they are the still living survivals of old inns, 
the centres of London life for ages. Not only the side streets, but the 
backs of houses should receive attention. I always get to the backs 
of bouses in old streets whenever 1 can, fur one oomes upon unexpected 
glimpses of the country asjteot of London parishes — long, ^ slanting 
red- tiled roofs, and buildings of much simple beauty. No one knows 
how much of old London is still left to us in these out-of-the-way 


Mrs. HiddelVt * Mitro Court.’ 



THE STOEY OF LONDON MAPS-DISO08SION. 667 

plaoes. The maps of London will still lead ns to them, or what remains 
of them, if we nse the maps properly, and London, under their 
gnidanoe, will assume some of its past glories, and present to its 
modem citizens a oity to be proud of and to think about, as muoh 
on account of its picturesquenesa as of its greatness. 


Before the paper, the President : It seems hardly necessary to introduce the 
reader of the paper, as most of you probably live in London — at any rate, for part 
of the year — and must be very familiar with Mr. Gomme^s name at the foot of 
our countless public notices. For he is the^ief permanent official of that County 
Council — the greatest municipality in the ^rld — under whose watchful care we 
live and move (in their tramcars) and carry on our avrcations in comfort ; while the 
County Council themselves perform their multifarious public work under conditions 
of discomfort which no other civilized capital would tolerate. But there are signs 
of a change in that respect, and when the Royal Geographical Society of the next 
century listens to a paper on London, there may be thrown on the screen a photo- 
graph of a County Hall not unworthy of the metropolis of the Empire. 

Having necessarily to speak of the County Council in connection with Mr. 
Qomme, let me first add that wo welcome here to-night a number of their members— 
including chairmen past, present, aud future— and that 1 have received a letter from 
the very earliest and most famous of their chairmen — Lord Rosebery — explaining 
that he oould not come, as the Prince of Wales is dining with him. 

To the great body of the Fellows of our Society scattered over the globe, Mr. 
Gomme's name is known in a very different connection. We recognize him as one 
of the chief authorities in this country on folklore, upon which he has written very 
extensively. 1 believe that he founded the Folk Lore Society. Moreover, as an 
expert archeologist and sociologist, he has produced many valuable contributions 
on that most interesting and important subject, ** Village Communities,’* as also on 
Local institutions generally and the principles of Local Government. 1 have not 
yet had the advantage of reading his latest work— published iu 1907— on * The 
GovernaDoe of London ; ’ but 1 understand that it deals with the various forms of 
the local governments of Loudon from the earliest times, and that in this work he 
has maintained and even surpassed the high level of his previous works. 

When 1 first heard that Mr. Gomme might be induced to givo us this paper, I 
hesitated for a moment between a keen recognition of the special interest of the 
subject and a doubt whether it was strictly geographical, or more fitting for the 
Historical Society. But that doubt was only momentary. For cartography is the 
very basis of geography ; and we do occasionally indulge at these meetings in the 
luxury of historical geography. Moreover, we recognize that our science is not only 
essentially human in its ultimate aims, but that one of its most purely scientific 
branches deals objectively with the mutual interactions of mankind and their 
physical environmeut. The magnitude of Loudon, its infiuence on the human race, 
and the way in which both the extent and the mode of its growth and the 
obaracteristicB of its inhabitants have been determined by its geographical conditions, 
including of oourso in those its very peculiar climatic conditions, difi'erentiate the 
story of its maps from ordinary local topography and local history. 

Following the usual practice here, Mr. Gomme will deliver -only such portions 
of his paper as are permitted by the limitations of our time and by the e^^bitlon 
of explanatory photographs on the screen. Bis paper will, as usual, be published 
in full in the Geographical Journal, And 1 have no doubt that this complete 
paper, even without the advantage of pictorial representation which we to-night shall 
No. VI.— 'Junk, 1908.] 2 x 
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enjoy, will be read with eioeptional iutereet in digUnt parti of thi Emplfi, idbere 
it wSU probably be reproduced in their local jnagiKlnefl and iiew^pa|Wi, For 
although the majority of our Engligh-gpoakiDg brothers in those regioms know that 
they will probably never tiait London, they still turn their mental fisIoB with 
interest and affection towards the historic centre and the living heart of ourecunmoji 
country, the Britwb Empire. 

After the paper, Mr. Pkhcy HAnnis: I am glad to have the opportunity of 
»jrwg two thiogs. First of aJJ, I hope it will not be tiiought unlit if J thank Mr, 
Gomme for the very interesting pa{>6r he has read, and if I eipreaa the opinion that 
it is a great advantage to London to have, in the chief official of its prindpai 
governing body, one who is so interested in and so full of knowledge of the antiqui- 
ties of London. I think both those who are engaged in the government of London 
and the inhabitants of London generally do want to take more interest in ihe 
antiquities of London, in the many matters of interest which thoee who walk about 
can discover in Loudon. I cannot help thinking that if Mr. Gomme would take 
many of us for a walk through Loudon, we should have a very interastiDg walk. 1 
cannot venture as an expert tri discourse upon London maps, though 1 hope we may 
hear some eipert remarks from others present. I only desire both to express the 
pleasure with which 1 have been here and listened to this lecture by Mr. Gomme, and 
also our obligations to the Geographical Society for the treat they have afforded us. 

Sir John Bbnf : 1 am delighted to be associated with my friend Mr. Percy 
Harris in giving thanks to our clerk, Mr. Gomme, for his admirable lecture. We 
are very much Indebted to the Geographical Society for bringing the London 
County (Council together in this delightful fashion to-night. 1 am bound to 
say 1 have been altogether charmed with this delightful lecture. I do feel that 
one result of this admirable lecture may be that we may all be more than ever proud 
of this London of ours. 1 am not speaking in any party spirit^ because it does not 
apply to this particular instance, but 1 could not help feeling siiicoroly sorry the 
otlier day when Crosby Hall passed away in such a summary manner. But, any- 
way, we are here to increase our interest in the story of London, and, 1 am perfectly 
sure, to join hands in making it a noble and great city. 1 commend the study of 
London to every one, and 1 am perfectly sure that whatever label we may bear, 
we are all one in our desire to make our city worthy of this great empire. 

Sir HEfcBERT Jrkyij. : 1 had no idea of saying anything, because, interesting 
as Mr. (iomme’s pajKir has been, it is related to the past, whereas 1 might say my 
interest lies mainly In tho future. If Mr. Gomme could have shown us a map of 
London, say, of 1920, it would have been of surijassing interest, and would have 
given us some indication of what wo luiglit hope to see in the years that lie before 
UP. I do not profess to be an antiquary, or to have any knowledge of these things 
which Mr. Goinmo has spoken to us about, but perhaps the most interesting part 
of his lecture was that which related to the detailed maps, such as the map which 
was drawn, be says, by John Evelyn of his estate at De])tford. I can only join in 
the chorus of approbation for the excellence of Mr. Gomme’s paper, and the extreme 
interest of what he has been good enough to tell us tiuK evening. 

Mr. Onoisii : Mr. Gomme has taken us over such a vast area, that in the space 
of two or three sentences it is imi) 0 SBible to do more than raise one’s voice in ihe 
general vote of thanks. In the maps of the Elizabethan period which Me. Gomme 
has shown us, you may have observed that there was a territorium called Scotland 
near Charing Cross, and near the Tower one called Wales. Germany was repre- 
sented in a district called Petit Almaine, or the Hteelyard, in Upper Thames Street ; 
there was a Petit France in Westminster, and another in London itself. The 
numerous Dutch colony assembled for worship in tho church of Austin Friars, 
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which was ipedally set apart for their use. Indeed, our Lontion of that period, 
emaU as it was, in these microcosms of natiotudities repreaented a large part of 
the map of Europe, Oq the fa 9 ade of the Boyal Exchange which you saw on one 
of the slides, built by Gresham, was an inscription in Latin, Dutch, French, and 
other European languages. Merchants assembled within that bourse were attired 
in the costume of the countries whence they came, and the confusion of tongues 
was likened by Dekker, the Elizabethan dramatist, to that of the tower of Babel. 
Thus it was that the capital was representatiye and imperial then, in those days of 
Queon Bess, as it is to-day. Mr. Gomme has shown us the territorium of Roman 
liondon, and to all of us present it must have occurred that that territorium is 
being brought again into touch with the centre by the expansion of London, on 
the oiie bland, and by the means of communication which are multiplying in every 
direction. It will add to the interest of all residents in those ontlying disiriots 
to realize that at one time that part which has now come near to London was also 
in Roman times attached to London. 

Mr. Maokimdbr : Although Mr. Gomme was good enough to send me bis paper 
before the meeting, I am sorry that 1 was occupied to-day, and had not time to 
read it, and therefore I am dependent upon what he has said. But 1 do not think 
any one can doubt as to the iraportanoe of the study to which Mr. Gomme gives 
himself, and as of course a portion of his audience is very much ioterested in the 
rates, it seems to me of some importance to say that there is a practical aspect to 
what Mr. Gomme has been treating us to this evening. 1 was much struck with 
his archasological habit of going to his work by the by-ways, the Marylebone High 
Street, and the rest of them. Well, I venture to suggest that it would be an 
excellent thing for the London County Council, an excellent investment for the 
ratepayers, if for each of the chief districts of London, five or six, they issue a 
special set of maps to be hung on the walls of the schools. If you could once 
imbue a large portion of the young citizens of London with the aroh^ologioal 
enthusiasm, they might in the future follow the narrow ways in going to their 
business, and so solve the trafho problem for us. But seriously, 1 cannot help 
feeling that if Mr. Gomme could induce the Education Committee to do something 
of this kind, he would be doing a most valuable thing. 1 believe that the children 
can be got to take the greatest interest in the names of the streets which they know, 
and in the curious turns of those streets, to be pieced together so as to reveal various 
past Londons, it seems to me of real political importance to tincture the minds of 
the young with the historical sense, which is not to be got by merely learning 
from a text-book. The slow mending and altering of things over a long ])eriod in 
a given district of London would be a most valuable lesson in practical citizenship, 
and would appeal to the very concrete imagination of children in a way that a 
more abstract teaching would not. 

With regard to Park Lane, may 1 note that the Edgewaro Road does not lead 
straight into the lower part of Park Lane. 1 suspect that in the north-east corner of 
Hyde Park some other cause than the old village community has been at work. 
There looks to me something very much like an encroachment on the common land 
of the community which has given that odd kink in an otherwise Roman straight- 
ness of line from the Edgeware Road to Piccadilly, and when I see the agitators on 
Sunday afternoon take poBsession of that very corner, I cannot help feeling that a 
sense of history might possibly give them a power of appealing to facts in the 
very locality in which they stand. 

One other point. The date for the Agas map was given as 1571, but upon that 
map, on the Royal Arms, is the lion of Scotland. I suppose that the map was 
reprinted at a later time, but no doubt Mr. Gomme will explain. 
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Mr. Qomme : I feel that I ought, io tho fint plaoa^ to ih ap lr % ) f t imteMa 
wbo ImroJolDed m the dimudon for ib§ tutanimoof opinkm thoflmn bfilt good 
enough to ezprees on mj lecture, but my leetore would not baTo ben peeliUe If 
it were not for the kindneae of the London County Oounoi] in exbiUtliig the nape 
and the other dmmenU in the toa-room ; to the London Topographical Society, 
whose reproduotioDfl of some of these maps haTe been ao Tery delightful ; and to a 
few kind friends who have helped me with the slldcfl, and lent me aome <«f them- 
luy friend Mr. Ordish, in particular. 1 should like, also^ to reoord the fact that the 
council is doing a great deal of good work in the direction that my friend Mr. Mac- 
kinder has just pointed out. It is not only publiahing its early manuscript records, 
but it is recording on historical houses the names of those who have made them 
historical. It is also at the present moment inaugurating a series of lectures by 
Mr. Vickers on the History of London, so that in these various directions (he 
council is doing all that it can to teach the young citizens something of the city in 
which (hey live. 1 am afraid that ray tmagination, good os it is, would not enahla 
me to produce the map that Sir Herbert Jekyll is so anxious to obtain, namely, 
London in twenty years’ tine. Sir Herbert Jekyll, alluding to Sir John Evelyn 
and his love of gardening, reminds me that 1 happen to ]X)8sess a rather scarce tract 
by John Evelyn, which advocates the fascinating idea of removing the smoke 
nuisance of London. It suggests how, in olden times, problems were then much 
what they are at the present moment. Mr. Ordish, alluding to various localities 
known as Petit France and other similar names indicating and showing the residence 
of foreigners, reminds me of a very remarkable passage in one of our old chroniclers, 
Richard of Devizes, I think, who describes a traveller’s journey through England 
from the various cities, and mentions London as noted for being infested by all 
sorts of foreigners. I was immensely struck with Mr. Mackinder, a distinguished 
geographer, suggesting to myself, an undistinguished arcbmologist, the necessity for 
making ancient London better known. I recognize that when a geographer thus 
speaks, be has realized to the full the practical conditions of such a subject. With 
reference to the two i)oints that Mr. Mackinder alluded to : as to the connection 
between Edgeware Hoad and Park Lane, I feel sure he is right in suggesting there 
is some twist at the northern end whose history we have lost ; and with reference to 
the Agas map, 1 must confess for the moment to have made a slip when I dated it 
I meant after loCl, when the spire of St. Paul’s was destroyed, but contain- 
ing evidence of details before the date of James l.’s accession. Maps in those days 
were not done so quickly as Messrs. Stanford do them now, and alterations were 
not made of changes which had taken place during the compilation of the map, 1 
beg leave to thauk the meeting for tboir attention and consideration. 


SWEDISH MAGELLANIAN EXPEDITION, 1907-1909.* 

By CAHL SCOTTSBERG, D.Bo., Leader of the Expedition. 

I. Tuk Falkland Islands. 

Aocompanied by Mr. T. Tlalle, geologist, I arrived at Port Stanley, 
OctolKjr 26, 1907, on board a P.S.N.C’. steamer. In the early spring we 
worked in the neighbourhood of the town, where, however, the geology 
is of little interest, and the appearance of vegetation much changed by 

• Dated “ Punta Arenas, April 1, 1908.” 
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oolonkation. Through the kindneas of the Falkland Island Co., Ltd., 
we soon got au opportunity to make a journey round the 'Wfeflt Falkland 
islands, November 18 to December 7, visiting many places, especiaUy the 
outlying islands, where a naturalist had never been. December 7 to 11 
were spent on West Point island, one of the most interesting of the 
entire group. From here we started to cross the main island in various 
directions on horseback, in order to get a detailed view of the geo- 
graphical features and their explanation by the geological history of the 
place. 

il^ier having returned to Port Stanley, we set out for a survey of 
the great East island. We here met with a most interesting field for 
our work, through the discovery that the so-oalled “ Lafonia,*’ i.e. the 
south-western part of the East island, belongs to a different geological 
formation from the rest, namely, the Permo-Carboniferous period (further 
notes on this matter are given below). The expedition owes a great 
deal to the authorities of the colony, llis Excellency the Governor 
taking a keen interest in the survey, and doing everything possible to 
facilitate our work. 

On February 12 the expedition left the Falklands for Punta Arenas, 
from which an excursion to the unknown interior of Tierra del Fuego 
has been carried out. 

Oeology . — On this subject Mr. T. Halle makes the following oom- 
luunioation ; — 

“ The Devonian formation, which constitutes the larger part of the 
islands, was closely surveyed, and fossils discovered in several new 
localities. The stratigraphical and tectonic conditions, on the West 
island especially, proved to be of interest. 

“ My most important task, however, was to solve the question of the 
supposed occurrence of Permo-Carbonifeious beds of thoGondwana type. 
Some fragmentary plant fossils, collected (1902) during the Swedish 
Antarctic Expedition, were described by Prof. Naihorst in Stockholm under 
the name of Fhyllotlieca^ sp., and compared with a species of OlossopiertH 
flora, but because of the poor condition of the samples his determina- 
tion remained doubtful. I have now been able to settle the question. 
Fossils, principally leaves of occur in many places, and it 

is evident that the whole southern part of East Falkland, South of 
Wickham Heights, belongs to the Gondwana system. At the base of the 
Olossopteris series I discovered a clay containing blocks and apparently 
of glacial origin, which undoubtedly corresponds to the well-known 
moraines from other parts of Gondwanaland. 

“ Of more recent formations, an interesting forest-bed, discovered on 
West Point island by Mr. A. E. Felton, was made an object of special 
investigation. The bed, which contains great quantities of large 
trunks, is covered by old ** flowing-soil,*’ and is probably of pre-glaoial 
age. After having been worked out, my ooUeotions will give important 
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information as to the phyto-geographioal and olimatologioal oonditions 
during the Early Qnatemaiy. I have alao paid attention to the other 
Pieiatooene depoeitB, bb well as to the question of obsnges of the Jerel 
suppoeed to have ooourred in the lateat period. The reenlt of theee 
researchee cannot be oommunioated until the obeerratione and oolleo- 
tions have been thoroughly studied/* 

Botany , — Our travels around and aoroea the islands have given me a 
very good view of the general habitas of the vegetation, and the collec- 
tion of BpecioB, many for the first time found on the islands, or even new 
to science, may be oonsidered as very complete. The different plant* 
formations have been studied from an ecological point of view. Of 
special interest was the vegetation on the summits of the mountains ; 
their height is not very great, tlje highest. Mount Adam, only ascending 
to 2315 feet; but I waa able to prove the occurrence of some elements, 
obaracteristic of the Alpine fiora of Tierra del Fuego. Special in- 
vestigations were made into the marine plant-life in order to continue 
the work I commenoed in the Antarctic Expedition, 1902. 

Zoology , — In connection with the algalogical studies, specimens of 
marine animals were secured. Of the terrestrial fauna, I confined the 
work to the insect life. 

II. Preuminary Bei*ort on the Souvey of the Neiohboohhoot) of Lake 
CAM i*(LAao Faonano), in Tirbua del Fdego. 

The gi’eat lake in the interior of Tierra del Fuego, Cami, has 
awakened the interest of the geographical world, especially through 
the work carried out by Swedish scientists. With the exception of 
the Argeiitine-Chilean commission for fixing the boundary between the 
two countries, and through which the outlines became known, only the 
ex)>6(litions of 0. Nordenskydd,'!’ in 1895, and J. Gunnar Andersaon,} in 
1902, have made scientific observations of any importance. But the 
former expedition never succeeded in reaching the lake itself, and the 
collectif)nft of the latter, which visited only a very limited tract of the 
Tnoht easterly part, were all lost in the Antarctic, In fact, when we 
started on our voyage, we had a clear field for all sorts of geographical, 
geological, and biological work before us. 

The expedition consisted, besides the author, of two scientists, Messrs. 
Quensel and Hallo, and two men. Wo brought two tents, sleeping-bags, 
cameras, and various other instruments, a folding boat from the Berton 
Boat Co., in London, provisions for five or six weeks, and, finally, 
four horses. For the transport from Punta Arenas to the innermost 

* I prefer to mo this origiDal name, given by the aborigines of the Ona tribe, who 
live, or ut least lived, round the lake, the on** generally used being of very recent date. 

t * Trail Kcdolandit.’ Htockholm, 1898. 

X ‘ Antarctic/ part i. Htockbolm, 1904. Here the name ** Oaml *’ is published 
on the sketoh-map. 
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part of Admiralty inlet; the Chilean Government, with the groftteet 
liberality, put the small gunboat, the Huemul, at onr disposition. On 
February 27 and 28, 1908, we landed onr equipment a little to the east of 
Rio Fontane and north of the mouth of Rio Azopardo, the outlet of Oami* 

Without any luggage, and leaving our men behind in the camp, we 
at once set out to survey a track for our horses in the Azopardo valley. 
We knew already that the valley is conaiderod almost impassable, and 
we could easily see that our transport would meet with great diffioulties. 
This partly depends upon the terribly entangled forests, where spiny 
bushes and a chaotic mass of fallen trees block up the way everywhere ; 
partly upon the condition of the largo peat-bogs. Norddeuskjold^s 
experienoo prevented us from trying to use the river Azopardo for our 
transports. We oam}»ed that night on the shore of Cami, and returned 
the next day. 

Our doubts as to the valley being suitable for horses were confirmed, 
Wo took the baggage in two turns, but were able to do only half the 
distance in this manner: at the first trial each horse was ** bogged” 
nine times on an average, had to be unloaded, and helped in its struggle 
to get ont of the dreadful peat. But our destination was Garni, and the 
rest of the way we had to carry everything on our backs, a very doubtful 
pleasure indeed, and rather trying. On March 7, however, we pitched 
our tents on the shore in a little bay between the rivers Azopaido and 
Betbeder. It seems perhaps strange that a distance of 10 miles 
takes such a time to travel, but in this case one must not judge from 
mere figures. We soon found that at least the west part of the lake, as 
to details, is inoorieot on the maps, and Uallo at once started his oarto- 
graphioal work, resulting in a sketoh-ma]) of this part in 1 : 100,000, 
and a B})eoial plan of the surroundings of our station in 1 : 200,000. 

From the station three excursions were made. The purpose of the 
first was to find the pass that Nordenskjold from a distance had seen 
out through the Cordillera south of Cami, and where he supposed that 
it would be possible to travel as far as to Aoigama (Lago Roca) and 
Lapataia, a bay in the Beagle channel. On March 10, Quensel and 
I myself, accompanied by the German Pagols, left the station and 
climbed the steep mountain south of it. After some work we reached 
a crest about 3500 feet above sea-level. From this point we had a 
splendid view of the interior down to the Darwin mountains, and of the 
elaborate system of “ quebradas,” partly with glaciers, from which small 
rivers flow down to Betbeder and Azopardo. But we also discovered 
that we had been misled by the maps to take a somewhat wrong way, 
and had to descend to the Betbeder valley, where we camped for the 
night. The following day we travelled up the valley and found the 
pass, not far from which we again camped. Immediately Quensel and 
1 asoended the mountain ridge that, on the map of the boundary oom- 
mission, is called Tierra Yaldivieso, to the east of the pass, and sQon 
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got a good view of the oountry. On the opposite side of the pass lies 
a beautifdl mountain, the highest on the ridge, with apparently inao« 
oessible summits, probably exceeding 6000 feet, and fine glaciers. 
It reoeived the name Mount Svea. A heavy snoirstorm and the 
approaching darkness soon made us return to our camp. On the 12th 
we woke up finding our sleeping-bags covered with snow and the 
landscape shining in a winter aspect. Following our track of the 
preceding day, we crossed the main ridge, and probably were the first 
to obtain the view we now bad at our feet. From the pass a valley 
ran to the south-east ; this must be the Aoigami valley. We tried in 
vain to get a glimpse of the lake itself, but a curve was in our way. 
Winding in infinite turns, a river flows down the valley, called by us 
Bio Bojas, after tho chief of the naval station in Punta Arenas, Admiral 
F. Bojas, to whom the expedition owes a great deal. In a valley, a 
branch from the main one, we discovered a small lake with an outlet 
to Bio Bojas. We returned to our camp through the pass, where a 
number of small ponds are situated* In the mean time, Pagels, sent 
out to shoot a guanaoo for provisions — what he also did — had climbed 
a mountain to the west of the Bojas valley, and it appeared that from 
there he had seen Tendagaia and the Beagle channel. With the aid 
of bearings and sketches we hope to bo able to contribute in some 
degree to the map of the][un known interior of Tierra del Fuego. We 
bad intended to travel along the west side of the Bojas valley; the 
next day was foggy, and, our time being very limited, we had to return 
to our station, which was reached on the 14th. 

From Oami, Halle made an excursion to the mountains north of 
Lago Deseado. He reports the going to be very trying over steep 
forest-clad mountains. The lake is not very well laid down on the 
maps. As mentioned above, we brought a canvas boat. After some 
work near the station, in order to try the boat, which was found excel- 
lent, I set out on the 1 Gth with Pagels, following the south shore and 
making interesting geological and botanical observations. For the 
evening we landed on a little inland, about 17 miles to the east 
from the west end ; we thought it a good starting'point for the sound- 
ings. But this proved to be a mistake. For two days we had to wait 
on our island, the sea running so high that wo could not venture a 
journey in our little nutshell. In the evening of the 18th the weather 
became calm, and we started our work, returning to the station. The 
soundings showed that the depth slowly increases towards the east ; 
the greatest depth I got between the island and the north shore was 71 
fathoms. There is a report of ** 150 fathoms, no bottom,” in the middle 
of the lake. Next summer I intend to try some soundings in the east part. 

We returned to the station early on the 10th, and Halle came back 
the same day. Having finished the work in the Azopardo valley, we 
moved to our first camp at Admiralty inlet, under very unfavourable 



A PIOTUM OF JAJS MAYEN IN 1639. * «45 

oironinstanoeB j rain every day had made the peat-bogs worse than ever, 
and all the little brooks* had grown to mdiing streams, forming a serions 
obetaole. 

On the 26th, the Huemul arrived, and two da^s after we were baok in 
Punta Arenas. 

.Of 'the special soientifio researches I can only communicate the 
following : — 

Geology, — Mr. Quensel's studies of the rocks in 'Mount Hope, and the 
mountains to the north and south of the lake, will probably permit a 
parallelization of the Fuegian with the Patagonian cordillera. Of 
spec^ interest is his discovery of the lakkolitio nature of Mount Svea 
— the rook forms a new link in the series of volcanic rooks which play 
such an important part in the east Cordilleras. 

Through Quenscrs observations in Admiralty inlet and the Azopardo 
valley, and my own round the shores of Cami, we have come to the 
fpllowing opinion as to the geographical development of tjte valley : — 
Admiralty inlet — Azopardo-- Oami, to which system also belongs a 
valley north of Mount Hope, ending in Admiralty inlet and Cami. At 
a late epoch of the glacial age the ice-divide lay across the Azopardo 
valley ; one stream ran to the west to Admiralty inlet, another to the 
east, in the^Cami valley* It seems probable that the lakes were dammed 
up at the east end, where it then ought to have had an outlet to the 
Atlantic coast ; anyhow, it is certain that its present westerly outlet, 
the river Azopardo, dates from a very late or oven post-glacial time ; 
this was proved by Quensel's survey of the river-bed. For a more 
positive opinion further observations are necessary. 

Botany , — The land round the west end of Oami is of great phyto- 
geographical interest. Here we have to look for the limit between 
the two types of forests : the evergreen and the deciduous.* During my 
boat journey I fixed the place whore the latter type takes the place of 
the former. On the detailed studies 1 cannot enter here. 

I got many good opportunities to study the Alpine flora, of which we 
knew little before. 

Zoology . — Concerning the zoological reHultsI can but say that dredge 
and net probably brought up some interesting creatures from the lake. 


A PICTURE OF JAN MAYEN IN 1639. 

By Sir MAETIN OONWAT. 

At the sale of some of the Duke of Sutherland's pictures the other day 
at Christie's there appeared an interesting early Arctic painting, which 


* See my paper in this Journal^ 1904, 
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was acquired by tiie Amsterdam Musemm It now hangs in iliat 
gallery. It was signed 0. D. Man/’ and dated 1680. It depicts 
the Dqteh whale cookeries on Jan Mayen island in foil aotiyity. The 
scene is laid on the shore of the bay where the principal Dntoh wballn^ 
centre was situated, and it is no doubt the Amsterdam workmen who 
are represented. In the background on the left the snowy peak of 
Beerenberg rises with exaggerated abruptness. The middle distance 
is occupied by ships and by whale-boats puTsuing^their prey. In front 
is a cookery in fhll work, with a dead whale drawn up close by being 
flensed. The cookery is equipped with two elaborate and well-oontriTed 
furnaces to boil the blubber in the coppers. There are two tiers of 
tables on each side, where rows of men are engaged cutting the blubber 
small and shoyelling it into tanks, whence the coppers are fed. The 
structural parts of the furnaces are built of red-brick, and have been 
plastered, but the plaster is already peeling off. Men carry big lumps 
of blubber on hand-barrows from the whale to the tables. Quite in 
the foreground are the principal men of the expedition, doubtless 
portraits. A little way behind, on the right, are the cooperages and 
other huts* On the left, too, are the great capstans by which the 
whales were hauled ashore. In fact, we here have a complete repre- 
sentation, excellently painted, of an Arctic cookery, such as we And 
described as existing in even more considerable development about this 
time at Spitsbergen, and especially at Smeerenburg. There seems to be 
no doubt of the genuineness of the signature, so that the painter must 
have been Cornolis de Man. If so, he was only eighteen years of age 
when be visited Jan Mayen and made this picture, for it was evidently 
painted on the spot, or from studies made by the artist himself on the 
spot. Dutch artists in those days were remarkably precocious. There 
is no sign of immaturity about this work. De Man is recorded as 
“ having a strong inclination for travel.” There is no known reoord 
ofn visit by him to the Arctic regions. He spent nine years wandering 
al)out Europe. He is chiefly known as a painter of portraits and 
interiors, though doubtless many of his pictures exist under the names 
of other artists. 


THE CLIMATOLOGY OF WEST TURKESTAN.* 

By W. R. RIOEMERS. 

Op a highly Bpecialized, statistical, and mathematical science like meteorology, the 
geographer can only appreciate the general results. These do not begin to arrive 


• ‘Zur Meteorologie von West-Turkeatan.^ Heinz von Fioker. Wien, 1907, 
‘ Denksobs. d. Mathem.-Naturv. Kl. d. K. A. <L Wias,’ vol. 81, iUi pp., 1 Map. 
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cUm ate of At Anntry ii dMoribtd in At teim of iti tftoi »|«ii At nMltkifatL 
boUa ic t l, tad toonomlotl fettum of tho distiiot. TIu ijf 

lift tit ifat litndtrd of compuiioD, fitfully interaptntd with tbt tln^lBig ikoitt 
of t few explorers or eothutitstio tmtiturt. ICttowhllt tbt tttSd ntttoiokiflst 
hit been quietly at work— that is to say, be hta been fouadlag alttiOB% tod is 
patiently awaiting his day. Herr von Fkker*s work hemldt the oomiag of such 
a day for Russian Turkestan. Every one interwttd in Middlt Aalt will study 
these thirty-five ])agos with that eagerness wiA which oat looks Ibfwtid to a 
confirmation and exact expressKin of those facts so far combined or guemed at 
in a general way. Here at last are the abmlute figurm^ and their metning and 
importance are made clear to everybody by the autbor^s lucid explanationi. He 
has found his materials in the reports of the Htissiao Meteorological iSarvioe^ which 
is one of the best organised in the world, some say the beet, which I can well 
believe. Such raw material, the accumulation of a docaiie of station work, requires 
a skilful hand to sift and reduce it, and to finally oiler it to us in the shape of 
intelligible reading matter. Only a trained meteorologist can digest the long rows 
of observations, and if this man is a jiractical mountaineer and traveller who has 
already won bis spurs in Alpine meteorology, ao much the better. Ficker’s is the 
first scientific epitome of Central Asian climate, founded on long series of offida 
records. Scientific ” means reduced to standard measures,** and an example 
will show this. Travellers who knew something about mountains in a general way 
had been struck by the scarcity of snow on the High Pamirs. But when now 
we are told that at Pamirski Post, at a height of 3G10 metres, the yearly mean of 
precipitation is 62‘3 mm. (2^ inches), we can make exact compariBons with other 
places, and then only do we grasp the full significance of figures. Then we learn 
that Pamirski Post Is not only extraordinarily dry as a mountain locality, but even 
drier than the desert round Lake Aral ; in fact, that it is the driest place in the 
Duab of Turkestan. The average heaviest rainfall day * in Tirol, for instance, is 
about 60 mm., or equal to the yearly average of the Pamir preci|)itation. 

The work under review is full of such revelations. The area corresponds to 
what 1 have tentatively called the Duab of Turkestan, the land between the two 
rivers Amu and Syr (Sogdiaiia). Only two stations make an exception, Narynsk 
and Prshevalsk, which have been included by way of contrast to show the transition 
to the Tianshan. The total number of stations is seventeen, and the material 
obtained from them covers (with trifling exceptions) a period of ten years. 
Gronping them according to their general nature, eight districts are obtained, 
such as the northern 8te])pe6 (Easahnsk, etc.); the western ruin of the mountains 
or region of highest cultivation (Samarkand, Jisak, etc.); the high Pamirs, 
etc. We are introduced to over thirty tables, the result of long and tedious 
calculations, and representing the quintessence of one hundred and seventy “ station- 
years.*’ From these tables, and a study of geogra))bical literature, the author draws 
his conclusions, discussing at length the various conditions of temperature, moisture, 
precipitation, clouds, aud winds. Id this way he gives us a very clear idea of a 
very complicated problem. It is impossible here to do justice to so oonoentrated 
a treatise, where almost every line teems with new interest. Let us pick out 
a few facts at random. Kasalinsk (63 metres above sea) has a coldef winter 
than Irkeshtam (2850 metres). Narynsk is extremely cold in winter, only 
Pamirski Pt>Bt being slightly colder during January and February, although 
1600 metres higher. The contrast between the Pamirs and a place of similar height 

* Is. the mean from the maximum days of many years. 
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in the Alps is enormous. pAmlrski Post represents the dlmate of the steppe et 
8600 metres in the same way as Easalinsk at 63 metres. The highest mean of 
absolute yearly extremes is at Pamirski Post, 67®‘4 ; the lowest at Prshevalsk, 46®*1. 

One of the most striking phenomena is the ratio of decrease of temperetOre with 
increase of height, which is almost unique. Khorog and Samarkand, though 
vertically separated by 1400 metres, are nearly equally warm in summer, which 
condition is expressed by a gradient of only 0®*35, Comparing Khorog to the very 
hot Kerki (245 metres) the mean gradient is still only 0°*44. The low steppe at 
PctrojAlexandrovsk (85 metres) and the high steppe of Pamirski Post (36^0 metres) 
are a^ain brought into close relationship. The differences between their monthly 
gradients are very small, and the yearly rise and fall — so marked between any 
other two stations — is almost entirely edaccd. It is to its character as a steppe, 
not to Its height, that the Iligh Pamir owes its climate. 

The chapters on moisture and rain will be closely aorutinizod by all who are 
asking questions about the past and future state of Turkestan. An absolute 
monthly minimum is attained at Kerki in August and Beptembor (no precipitation 
at all); but the driest years are at Pamirski Post (02 3 mm.), Petro-Aleiandrovsk 
(97*1 mm.), and Kasalinsk (122 mm.). The wettest month is March at Djisak 
(84-4) ; the wettest year at Prshevalsk (452-8). At Pamirski Post the maximum 
of water falls in Juno (16*4) and the minimum in March (1*6), while October, 
November, and December show an even supply of 2*5, 2*1, 2*1. April, the wettest 
month at Kasalinsk (IG), runs the Pamir June pretty close, but June is the driest 
at Kasalinsk. 

There is practically no snow in the Pamirs during winter, but the traveller 
descending through the valleys of tlie border mountains finds himself overwhelmed 
by huge quantities of snow. 

The longest periods of drought observeil at different places were at follows : 
at Kasalinsk, three months ; Kerki, six months ; Tashkent, four months ; Samar- 
kand, five months ; Pamirski Post, three months, etc. 

The able r4sum4 on the climate of the Duab of Turkestan would have to be 
quoted in extenfio up to the bitter end, which speaks of the hopeless future of a 
d}iDg land. 

The author is to be congratulated upon so happy a choice of subject, no less 
than on his masterly treatment of it, which has given us a standard work of 
reference that no student of Central Asia can afford to neglect. 


THROUGH EASTERN TIBET AND RAM.* 

By Captain P. K. KOZLOF7. 

On returning to our camp, we found it literally besieged with natives — men, 
women, and children from all parts. The Tibetans were enormously interested in 
all our European things, especially the electric battery, which they regarded aa 
miraculous. Later In the day we were honoured by a visit from the camp chief- 
tain’s corimlent old wife, who came under an umbrella, bringing with her a nioe- 
lonking daughter. The latter was tlressed in a red woollen dressing-gown, and had 

* Continued from p. 534. The map on p 051 should be substituted for that given 
in the first instalnjeut of the paper; the former was only provisioual, the latter is based 
on the materials which have been definitely worked out. 
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not neglooted to add artificial colour to her unpolished sun-bumed cheeks. Several 
other Tibetan girls were also there, all dressed in their best, and all of them 
behaving in the boldest manner. The chieftain's wife and these giddy wenches 
smiled continually, she encouraging them openly to approach us. The women and 
glris were quite fearless in looking into our tents. They literally besieged us, 
and Kaznakoff had, in consequence, no difficulty in! taking some good photographs 
of them. We wore told that the morals of ^e people in those parts are very 
slack, and that women are extremely free, especially with regard to the Chinese 
officials when passiog through from Sining Fu, to whom even the parimts them- 
selves bring their daughters. When my young grenadiers and oossacks sang 
Russian airs to the concertina, the Tibet^ were wildly delighted, and tried to 
imitate the ** little Russians.” Then, at a hint from the chieftain's corpulent 
spouse, the local beauties began to sing. Their songs and stylo of singing were 
no different to those ordinarily in vogue in Central Asia, but their songs were full 
of flattery and gratitude for oar generosity. 

In the evening the chieftain Kanitso'Purzek-Namcbje * returned from his travels. 
He was a tali old man of sorie seventy-seven summers, grey-haired, and bent. 

I should mention that Furzek, as the Tibetans call him, is not officially the 
** boy-khu,” though he has had complete control of the camp for many years, as, 
when scarcely out of his boyhood, he gained the love and respect of his clan by his 
exploits when fighting N’goloks and other Tibetans. We were surprised that 
letters and ()apers, given to us in Sining Fu, were addressed to him by name as the 
official ** bey-khu,” as if the real or hereditary chieftain was in no wise recognised. 
He talked fluently, but was reserved before the largo assembly, and we were 
favourably impressed with him. As gifts he brought me the fox and usual 
offerings, apologizing, as his son had done, for not meeting us at the boundary of 
bis camp. *^lt is my fault,'’ said the old man. ** When my son was in Sining 
Fu, the ‘^tsin-tsai” personally told him that [you were to be shown every possible 
kindness if you came to 'our country. 1 will do my best to help you on your 
onward path.” He remained with us for two or three hours, replying willingly 
to my inquiries as to tlie best place for crossing the Blue river, telling me about the 
country and the people living further to the south, etc. He expressed a wish to be 
shown our new rifles, and to see the escort fire a volley with them. We gratified 
both his desires, and he and his subordinates were greatly imprersed. Before he 
departed I gave him a revolver, which delighted him enormously. 

On the day after Purzek’s visit, 1 and my companions went to return his call, 
hoping to have another chance of questioning him on various points. The enter- 
tainment was again repeated, after which 1 asked him to allow us to take a photo- 
graph of himself and family, and to show us his trooiis on parade, lie refused my 
first request, but without a moment's hesitation consented to the second, remarking 
at the same time that the short notice would unfortunately prevent him from 
being able to collect many of his men. AVhon talking of military matters, the old 
man scorned to come to life again and to grow young; his dark piercing eyes 
flashed with fire, his figure straightened, and bis energy was remarkable when 
recalling to liis mind forays of olden days. 

The evening before we left to continue our onward march, the promised review 
was held. A number of horsemen assoniblcd at the ap|K)inted hour on tile level 
ground close to our camp, whence we were most interested in watching them 

* Bockhlll, in his * I^and of the Lamas,’ pp. 182-185, calls him Namtso Purdung.” 
Purzek,whcD talking to me, explained that ho remembered Rookbill in 1889, althoagb 

ho did not mention his name. 
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practiaing their feats of arms and trick-riding on the way to the parade-groimd. 
At first they oantered alongi every now and then taking a Jump. Then they 
increased the pace, and finally, with loud yells, they broke into a gallop and went 
at full speed. Purzek’s eldest son, his assistant, and two twelve-year*old lads, all 
in their best clothes and on their best ponies, passed the camp bearing themselves 
right well. The old chieftain, who all this time was in our camp, at length invited 
us to accompany him to the parade-ground, where were collected twenty-five 
mounted Tibetans, who from time to time let off a shot as If to show their im- 
patience. In ten minutes we had reached the ground. The faces of the riders 
showed excitement, and their ponies were equally restless, snorting, rearing, pawing 
the ground, and anxiously looking around. We were first shown a duel between 
two men. One of the horsemen having ridden out some 30 or 40 paces in front of 
the remainder to represent an enemy, on the signal “ to commence,” galloped off 
as hard as he could* He was at once pursued by one of the others, who unslung 
his clumsy flint gun very smartly while at full gallop and fired at him. When 
they had gone some 300 or 400 paces, both riders turned back in our direction and 
rehearsed, in the same manner. This time, however, they reversed places, the 
attacker being pursued and doing all he could to avoid the enemy’s bullet by 
leaning down on whichever side of bis pony seemed to offer the greatest safety. 
Several of the Tibetan warriors were exceedingly good horsemen, and performed 
excellent feats, especially the heir-apparont, who was the first to perform, and who 
constantly brushed the ground with his cap while going at a gallop. He per- 
formed more often than the others. Sometimes he took two rifles, firing them 
both off as before; and he always did various manual exercises with them pre- 
viously. During each performance the remaining Tibetans shouted, the old 
chieftain always taking the lead, especially when his own son was in the arena. 
Afterwards eight of the men galloped out, four of them going on ahead again to 
represent the enemy. This was considerably more interesting, both parties firing 
going out as well as coming in. The full dress, the long hair hanging over their 
shoulders, and their ugly features were very effective. In a way, this Tibetan 
review vividly recalled to my mind the onslaughts of the brigand H’goloks on the 
two occasions when they attacked the late M. Prjevalsky’s expedition. 

Afterwards we saw some independent and volley firing ; but the shooting was 
bad, in spite of the employment of a huge heavy gun, which took three or four 
times the ordinary charge of powder. This gun, weighing about a pood, was 
made locally out of an enormous gun-barrel, which was accidentally found on a 
hill close by. For long Purzek and his subordinates had endeavoured in vain to 
ascertain whence this weapon had come and who had been the owner. Needless 
to say, this rarity belongs to the ** bey-khu,’*and is only used at home for defensive 
purposes. Having returned to camp with Purzek and bis sons, we began to prepare 
for our onward journey. Our guests remained with us a considerable time, and 
the old man, dropping his reserve, drank a fair quantity of alcohol, with the result 
that he became both comical and entertaining. But in spite of it, our memories 
of him and his camp are of the kindliest. He was the first in Tibet to give us a 
hearty welcome, and ho was of the greatest assistance to us on our further journey, 
providing excellent guides as well as letters to friendly chiefs. By playing upon 
his reputation of being a sagacious and sensible man — a reputation which' reached 
far beyond the boun^rles of his camp — ^he prevailed upon others, through whose 
country we were to pass, to assist us. 

On July 19, having parted with him, we moved off down the river Khi-chu at 
the usual early hour. The nullah soon narrowed, bending towards the east, and 
here at the foot of the cliff we came upon a hot spring, the waters of which are 
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drunk by the local people forjnany ailmento, but particularly for rbeumatiBm, The 
tempeiature of the apring, aurrounde^ by stone walls, goes up to 42®. A little 
lower down the river, opposite to the spot where the waters fall rapidly over the 
boulders and are narrowed by the rocky banks, towers the sacred mountain of 
Hatu-ju,* covered with the eternal snow which glistens in the sunlight. On the 
banks of the river just under the mountain is the monastery of Sikar-gomba, whose 
priests, like those of many another which we came across in eastern Tibet, jealously 
refused to receive a call from us. There are some three hundred lamas in this 
monastery, and the G4g4ns, Cbjiku, and Tsems, of whom the former and elder has 
been reincarnated. According to Purzek, this monastery is very old and wealthy, 
and is chiefly composed of monks from his own camp. Having temporarily left 
the stiwn, we climbed a spur, which we crossed by the Sadi-lakha pass, about 
1000 feet above the river, gaining from hero a glorious view in all directions. 
The whole expanse, as far as the eye could reach, was mountainous, and wo 
could see the peaks of the southern prolongation of the Hatu-ju, intermingling 
as they met the rocky chain adjacent to the Blue river. Descending by a very 
steep ])ath from the pass, we again reached the Ebi-chu, where lower still, as it 
broadened out, we saw the greyish^yellow clay buildings of the agricultural popu* 
lation. This was to the south. It was worth looking back again to seo the 
Hatu-ju, with its cones, domes, and tongue-shaped ridges standing out in relief, 
and the white patches of eternal snow. All around us grew handsome grasses, at 
first among shrubs, then lower down among trees {Juniperas paeudo-Bahina), 
On the way to the vdlage of Kabchja-Kamba we passed a second narrow gorge 
through the cUfifs, where m a schisty cave on the left bank cf the stream was 
supposed to dwell an earthly spirit, who lived in perpetual fear of a water-spirit 
inhabiting a similar cave on the opposite bank of the stream. Passing these haunts 
of spirits, we soon came to the dwellings of the Tibetans themselves, close to which 
we pitched our camp. The sun was warm, and the mild summer breeze prettily 
rocked the golden barley, above which martins darted to and fro and swallows 
flighted. .The nullahs adjacent to the lower reaches of this turbulent stream 
enriched our herbarium with more than a hundred specimens. In the upper part 
of the hills we found, besides those plants which have already been mentioned as 
growing in the upper Hoang Ho, the following; a very sweat-smelling stellarla, 
pink androsace, anemone, violet {viola) with seeds, euphorbia, chrysanthemum, 
pedicularis, gentiana, and others. Lower down shrubs were plentiful — willow, 
caragana, honeysuckle, and Bpira3a. And of herbaceous plants were quantities of 
iris, Isopyrum grandiflomm, hippocrepis, large pamassia, onion {AlUuin\ tall, 
handsome pedicularis with purple-coloured flowers, and two sorts of aspidium. 

As regards the lower part, it might be divided roughly into two parts—upper 
and lower boundaries of cultivated land. As we descended into the cultivated area 
we were struck by the size of the grasses and their shape. About the ploughed 
fields were umbellar, two sorts of saussurea, blue-bell {Campanula)^ very handsome 
yellow pedicularis growing thickly on the small damp patches of grass on the 
banks of the stream, ousinia, cumin {Qarum\ green pease ( Ftcta), Br<mica rhium^ 
gallium, Malva borealis, polygonum, and euphorbia. Near the same ploughed 
land, by the more or less steep slopes, were quantities of barberry, currant, and 
gooseberry bushes with large berries, and amongst them were withered-up old 
Junipers. Among these berry bushes flowered geranium with lilac and white petals, 
a wonderful blue forget-me-not (Myosotis), and a very sharp stinging Himalayan 


* This* is the name by which it is known to the local inhabitants : in far distant 
localities it is called the Amne-tsokohln-d<mra. 

No. VI.— JusB, 1908.] 2 T 



654 


IHBOUQH EASTERN TIBET AND RAM. 


nettle ( hyptrhorea). The thick stalks of bright green cucumbers and atropa 

covered the open spaces, rubbish-heaps, old dwellings, and foundations of houses, so 
thickly that it was difficult to walk. Stone walls separating the path from the 
ploughed fields were overgrown with the above-mentioned currant and gooseberry 
bushes, whose roots went down through narrow chinks between the stones some 
2 or 3 feet into the soil. Qaantilies of weeds could be seen growing among the 
barley, and in lesser quantities were thlaspi, erysimum, carum, pedioularis, blue and 
green aconitum, myosotis, geranium, aster, lactuca, brassica, boraginea, and two 
kinds of gentiana. Between the fields we found sedum, valerians, gymnadenia, 
gnaphalium, sau'^surea, euphorbia, and about six different herbs. 

The hamlet of Kabchja-Eamba consists of small houses of stone and clay, built 
in the form of a square. Above these hovels rises a large new house belonging to 
Purzek, which is built of rounded pebbles, and is as good as one could require. In 
case of emergency, the besieged inhabitants of the village could make a stand in it, 
and, taking cover behind the small walls which surround it on all sides, could easily 
defend themselves from an enemy. We were received in the village by Purzek’s 
sons, who had preceded us or puqx)Be to make the necesB.ary arrangements for our 
passing through, and a large numlK;r of supplies were provided for us. Two 
brothers of the guides, who Lad been recommended by Purzek to accomi)any us to 
Chjerku, also put in an a]q)earance. Tibetan guides seldom consent to go alooe, 
except in the district of their own camp. In districts belonging to neighbouring or 
distant communities thuy will never move with a party of less than two. This U 
BO even with men who know how to protect themselves. 

Bidding farewell to the sons of “ bey-khu,** we left the pleasant Klii-chu nullah, 
as the road to the ferry across the Blue river inchued south-west, cutting across a 
high precipitous range of hills. From the stee]) Pucheg-la pab^, 14,810 feet above 
the sea, we could only see a portion of the narrow blue valley. 'I'hu river itself at 
the foot of the cliff was not visible, though the noise of the rocking waters could 
be distinctly heard with a favourable breeze. Tiie mountain {teaks bounding the 
river on the south block out the horizon. By mid-day wo were on the left bank of 
the Yan-tsui-tsyan river, called by the Tibetan of these parts, the N’dui-chu. The 
current was extremely strong, as the river flowed in its stony, cai>riciouH, winding 
bed. Shortly afterwards wc crossed it, being ferried over m a couple of boats 
which were fastened together at their stern. This ferry is in fre«]Uent use. The 
charge for a man or an animal, a sheep or calf, etc., is altout filteen Koi»cckti in 
liussian coinage. A third of this is given by the ferrymen to the camj) chieftain, 
while the remainder, two-thirds, they keep for ihomselvos. As we gradually got 
the baggage and sheep across — the bulls and ponies having to swim — we pitched 
our camp on a raised terrace on the right bank close to a small, ]>oor-looking 
monastery (Sogon-gomba). 'rhe latter, though not well known, la fairly old. In 
it are only thirty lamas men and women, and one reincarnation, Durku-riuibuchi, 
Sogon-gomba has a very good reputation as regards the purity of its morals, 
although the monastery contains botli sexes. The nuns cut their hair short like 
the men. The G^en declined to make our acquaintance, although his com{)anion8 
frequently came into our cam]). To the south of the monastery on a high hill was 
a clean, trim-looking chapel, beside which the yellow-hattod lamas can be seen 
sitting or wandering about. At a short distance from the inonustoi*}', and on 
the other side of a mountain stream, is a village, out of which rises u tow'er which 
was once inhabited, but is now empty. 

Olose to the ferry the N'dui-cbu river flows from north-west to south-east, 
corresponding to the trend of the Lilly chain, which encloBos it between its 
rocky feet. The breadth varies from 50 to 60 sajens, with a depth of from 
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3 to 4 sajons. The water is highest in June. ^At this time, t.e. July — a month 
later — it was a sajen and a half lower. In late autumn the blue colour of 
its waters fully justify the name given to it by the French. In summer the 
water is a dirty yellow. The temperature was 13®. According to the local 
inhabitants, the river freezes over in October and is open again in March. The 
height by the feivy was 12,610 feet, and we were able astronomically to Ox its 
latitude. All along the upper part of the Blue river the Tibetans exploit gold, 
though not quite in accord with the superstitious belief taught thorn by the 
lamas. The shores of the Blue river in the NVuchu district or near the ferry 
wore no loss attractive than the lowlying reaches of tho Khi-chu. The 
pretty valley and the adjacent deep nullahs running into it on either side 
were fcickly covered with shrubs. Besides barberry, gooseberry, and currant 
bushes, hawthorn, spirtcaa, and honeysucUlc, wo found bog-myrtle, whoso bushes 
grew to a height of almost 14 feet, with a diameter of 7 inches at the root 
of the stem. There was also a forest of juniper * covering the slope of the right 
bank. Fields of barley, growi\ in terraces along tho valley, thrived, and there were 
quantities of meadow grass. We added the following jdants to the herbarium from 
the sacred Khi-clui : Ilaiidsoine Aatrahigm tunacetumi bluebell, tall graceful 
rhubarb, lilac gontiana, orchis, avona, and various grasses ; on tho sandy shore of 
the river, salt-wort, blue onion, scorzonera, smal 1-petal leii erigoron, and saussurea 
with Kwcet-smelling lilac dowers ; and on tho higher ground amidst the clematis, 
orobancho, euphorbia, polygonum, convolvulus, plantago, astragalus, and a small- 
])otalled geranium. In the wood of juniper bushes it was not difficult to distinguish 
lactuca, blue veronica, two sorts of onion, and several others. 

As regards animals in the part of the valley through which 'we passed, there 
wore few of either mammals or birds. Aniong the latter, besides large and small 
birds of prey, were the following : Jackdaw {CoUm dauricus)^ hoopoe (Upupa 
€pop8)ti&y (Podoces humiJu), blackbird (il/er«?a kessleri\ cuckoo ( canorm\ 
rod-tail {llutkilla rvfiventris), Fratincola maura, Accentor fulvescena, finches, 
Carpodacus nihiciUoidea^ Montifringitta alpicola^ Pyrgilauda ruficollia^ hawfinch 
(ilfyccrofcascarnet^cs), swallows (CAeZifioTi urhica)^ Hirundo alpeatriSj Cotile riparia^ 
martin {Ogpeelus apua)^ linnet (Linota hrevirostria)^ wild sparrow (Petronia 
petronid), Ahror7ii3 affinia, white and yellow Motacillay IhuJytca citreolay wild 
pigeon {Columha rupeatru)y and some others. Very few butterflies or beetles were 
to be seen, but we hoped to come across some interesting mollusk sjjecimens 
later on. 

From here we climbed a yet steeper and higher range of hills to the south ere 
again descending into cultivation in the valley of tho I-chu, a tributary of the Blue 
river on tho right bank. To assist our transi^ort animals, Purzek had made arrange- 
ments for fifteen bull-yaks to be given us, and wo in consequence crossed the 
Ohamu-dug-la pass fairly easily ; it is 16,070 feet high. Nevertheless, during tho 
ascent up the slope of the narrow and rugged nullah, composed of granite and gooisa, 
we lost one of our loads, which fell off, and rolling down was broken into many 
pieces. Fortunately, it was not i)art of our collection, From the pass, which is 
somewhat lower than tho rocky, slatey peaks of the range, we could see towards 
the south a deep precipice, at the bottom of which winds the narrow, glittering, 
snake-like river I-ohu. And beyond, the view of the distant horizon is obstructed 
by the rugged lofty mountains of the Nierchi and another range of hills further 
away, and nameless, composed of some red rock. In the nullahs through which we 

* The trees of v^hioh grow to os much as 70 feet iu height, with a width at the 
root of 20 iuohei. 
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passed grew a straw-coloured primula, labiate with light lilac peUds, three kiods of 
gentian, a handsome blue aooniium, corydalis, pyrola, and on the pass itself a 
curious sausBurea, another primula, and a large petalled delphinium. 

Having descended a short distance on the southern slope of the hill, it repaid 
one to look to the left, or the cast, in order to see two monasteries prettily and 
snugly situated on the tops of two hills, which fell away sharply on either side. 
The nearer monastery, called Bigu>gomba, contains about 200 lamas of the 
Gelupa sect (that is, yellow lamas), with a Gdgdn called Guchi as its principal. 
The other and the smaller — Lanchin-gomba — ^has only twenty red monks of the 
Nyimapa sect, at the head of which is* the reincarnated Tartse-jaola. After 
entering the valley of the I-chu and proceeding some versts up it, we reached 
Achjak’gomba, the third monastery on this river, with twenty white lamas of the 
Karmara sect. * While we were camped here these brethren were away collecting 
alms for the monastery, so wo were, unfortunately, unable to see any of them. At 
the foot of the little hill which gave a refuge to this monastery itretchei a grove of 
tall willow trees, which grew at regular intervals some distance apart. Between 
them, and none the less pleasant to look upon, was a green carpet of grassy 
vegetation, which pointed to being an ideal spot for us to camp. Lower down 
along the banks of the river were fields of barley bounded by canals and stone walls 
and by a hedgerow of gooseberry, currant, and barberry bushes, alternating with 
honeysuckle, intertwined with clematis and LasicvgroMn splendetiB, 

On the next day's march the expedition reached the Nierclu mountains, which 
is the western extremity of a separa^ mountain group. 1 named it after that far- 
famed geographical traveller in Central Asia, Dutreuil de Rhins, who met his death 
through the savageness of the Tibetans in one of the eastern hills. The characteriitio 
rocks of the Dutreuilnie-Hhins mountains — Niercbi— are composed of light grey 
quartz sandstone, and of grey and very small-grained limestone. Further eastwards 
along the foot of the hills on the southern side, we found pieces of bornyblended 
granite, dark grey fine schistous filite, a few sorts of limestone, light grey slate, 
gneiss, hard brown-pink marl, brown-red conglomerate of small pieces of crystal 
schist, and clayey sandstone. The small I-chu stream is about 120 versts long. 
High up and in the centre its course lay right along our road, but lower down it 
flowed to the left. The Dutreuil-do-Rhins mountains compel the stream to flow In 
a carious semicircle, at first in a south-westerly and afterwards in a south-easterly 
direction. The R*khombo-tso lake, whence it rises, lies in au upland plateau 
which has the appearance of a lovely meadowy steppe, inhabited by nomads. 

The I-chu valley enabled us to add the following siHicimens to our collection : 
Large'i»etalled tanacetum, several astragalus, handsome gentiana, two kinds of 
bracken, a new species of orobanche, Dame’s violet (//esperis), two or three saus- 
Burea, and a number of grasses, including feather grass. By the lake itself, which 
is situated at a height of 13,730 feet, wo quite unexpectedly came across the common 
utricularin and reed-grass. By the rocks at the foot of the hills, which are washed 
by the silvery clear waters of the I-chu, we came across woodcock (Ibidorhyncha 
StruthersH^ Cinclus Kashmeriensia ; mountain finches, Pyrgilanda rufiooUxB^ 
Pyrhospiza longirostriB, CarpodacuB rubicilloides, the former martins and swallows, 
to which were added a new bill species, Biblia rupeatriB. There was also their 
handsome relative the redstart (CIiKmarrhornia leuco€ephala)j the first of which 
are found either by the water or high up amongst the overhanging rocks, and these 
added a touch of life to our pretty camping-ground. At times from our tents we 

* According to Kockhill (* Land of tho Lamas,’ p. 217, note), the Chinese call the 

lamas of the Karmara sect ^ white ** lamas. 
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heard the monotonous cooing of wild pigeons, and against the blue background of 
the heayeoB doated the unalterable snow-vulture, the lammergeyor, and the golden 
eagle. As regards mammals, we secured specimens of the Alpine polecat (Jfusleffa), 
a small colony of which were at the foot of tho rocks. 

During the daytime none of the local inhabitants attempted to pass our camp, 
which was pitched in a gorge of the Dutreml-de-Rhins mountains, but at night 
we were aroused by the noisy tramping of ponies ridden by Kamtso brigands, who 
were hastening to pass through unnoticed. Our guides contrived to exchange a few 
words with them, and in the morning ihe^ told us that this was a party of young 
bloods who bad made a successful mid upon the possessions of the Kanchins, and 
who were now making their way home as fast as possible, doing by nigbt as much 
as 70 10 80 versts, and by day resting and concealing themselves in unostentatious 
places. We were not a little astonished at the plu’^k evinced by these brigand 
Tibetans, considering the awful darkness, especially in the deep and stony nullahs. 
Our march through the valley of the river 1-chu was not difficult, and it was 
made easier by the chieftain of the Aiun encampment, who supplied us with trans- 
port, and for some days accompanied our caravan in person. This chieftain, or 
** bhy-kbu,’' who made his appearance in our camp at Achjak-gomba, looked, in spite 
of his sixty-three years, a healthy, well-set-up man, while his great height and 
athletic figure, together with his abrupt manners, spoke still more in his favour. 
At our first meeting this original old man asked for some Russian vodka, at the 
same time remarking, don't want anything else, hut I shall he delighted to 
drink some vodka, as yesterday at some friends' we had a feast, and I have a had 
head to-day,” He, however, drank the vodka very cautiously, having previously 
given it to his attendants to taste. When we became better acquainted with him, 
we found that he really wished to assist us as much as he could, and to follow the 
example of his respected friend Purzek. ** On us,” said the ** bey-khu,” turning to 
his followers, ** on our twenty-five camps, lies the dark stain of a man's murder ; * 
we must, as much as it is in our power, blot out the shame." 

On bidding farewell we gave him a present, which pleased him enormonsly, and 
amply compensated him for his kind assistance. Nevertheless, after the departure of^ 
our gueets from camp, we discovered that an enamelled iron cup, which he had taken 
a great fancy to, had disappeared from one of our tents. It should he mentioned 
that, having learned by hitter experience the shameless way in which Tibetans 
invariably and continually begged, and of their uncontrollable tendency to theft, 
we always, when expecting a visit, made a point of concealing our private property, 
so as not to lead these ravages into temptation more than could ho helped. Our 
friend the old man personally guided us for two days, camping with us at night 
at tlie foot of the sacred mountain Ohumuik-rapkha, which was covered with 
a dense forest of tall junipers. On my asking him to come and shoot in this 
wood, he replied in the affirmative, but it was not difficult to read from bis face 
that he did not want to accompany me. Seeing this, and as there did not appear 
to he any unusually rare birds, 1 decided not to shoot. 

Tn the 1-chu valley, close to where the Dunchjon stream joins the river on 
the left hank, there is a small curiously shaped hill, called by the Tibetans Vak- 
khelkhari. According to tradition, this hill, which is now overgrown with grass, 
was onoe the favourite camping-ground of the great Gesur-Khan, in the days of his 
campaigns. His camp used to he pitched round it, and on the summit his enormous 
helmet was always placed. When we passed this historical hill, we found close to 

* He apparently referred to Dutrenil de Rbins. In the majority of oases Tibetans 

have no conception as to the division of European races by nationalities 
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it a travelling nionaatery, from which proceeded the sound of a prayer-tambourine. 
The night before arriving at the R'kombo-tao lake we camped at a place which, 
according to legend, was equally interesting, namely, where two separate little hills, 
personifying a fish and an eagle, stand close together. The latter hill vigilantly 
watches the former, to prevent its moving into the lake, which, according to 
tradition, would portend a second flood. Every summer, in the wide valley close to 
these hills, the Tibetans hold a military display, which is followed by a general 
debauch. 

On the last day of July the expedition reached the northern shore of the lake, 
where a piece of ground close to the dwelling of the local headman was assigned to 
us. This headroan-^head of the IVkhombo-doma encampment — aj^peared to be 
frightened, like his nomad neighbours, and was exceedingly dirty. On shaking 
hands, ho proffered to me the customary gifts, welcoming mo with a trembling voice. 
The reason for the fear displayed by the lake nomads transpired to be that they 
believed we had come to avenge the death of our comrade, Dutreuil de Rhine, who 
had been killed by Tibetans of the Det-ta encampment. The lake, which not long 
ago bad contained a quantity of water, was now merely a marsh, overgrown with 
reeds. During our stay by its shores there glistened in places, midst the bright 
green reeds, large and small patches of fairly clear running water. The circum- 
ference of this marshy lake was about 20 versts, conforming in shape to the lie of 
the valley. The depth was not more than 2 or 3 feet in places where wo were 
able to measure it. The bottom was comj)osed of mud and slime. According to 
my aneroid, the height above the sea was 13,730 feet. 

We saw the following birds on the lake : black-necked crane (Oru$ nigricoUiB)^ 
tbe Indian goose, the Toianm caHdrii. Further out on the open patches of water 
were duck, and, every now and then the Sterna hirundo flew across from side 
to side. Amidst the grass were long-tailed and white-tailed eagles [llaiimtuB 
alhicilla and U. Macei), and large larks (Mdano-corypha maxima), which on clear 
bright mornings broke the surrounding stillness with their song. Occasionally 
martins darted through the air, as well as hill and land swallows. In the near 
hills black-headed larks and wild doves made their homes. Animals were con- 
spicuous by their absence, with the exception of the antelopes, which came out 
each morning to feed on the grassy slope of tbe opposite shore. The reason for 
their scarcity was not far to seek, namely, the nomads, whose tents blackened the 
surrounding country, and whose large herds of yaks and flocks of sheep were every- 
where to be seen. Occasionally we came across droves of ponies, the Tibetan’s best 
weajxui against the mischievous intentions of his neighbour. 

During the few days of August which we spent by the R'khombo-tso the 
weather was showery. The blue sky was seldom visible, for clouds were con- 
tinually coming from east or west, bursting into rain-droi)B over the thirsty lake. 
Thunderstorms were of frequent occurrence, accompanied usually by snow and 
hail, and in the evenings, to the south-east, we often saw summer lightning. The 
minimum temperature here was zero, and when at zero hoar-frost covered the 
ground. The local people, curiously enough, attributed the continued bad weather 
to our shooting, and used to tell us that if we would desist, the weather would 
at once clear.* 

While here, Eaznakoff made an expedition to sketch the neighbouring lake 
Gbjoma-in-tso, which lay 35 versts to the south-west, resting its salty waters in a 
deep valley. Hound the open clear water of this lake, which was 30 versts in 


* Throughout the whole period of our traveb shots were always to be heard near 
the camp, or wherever we might be. Our men were always out shooting. 
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circumference, grew quantities of reed grass, winding among which were little 
streams flowing into the lak* * * § e. The bottom of it was flinty, judging by the shores, 
and there appeared to be seaweed. On the surface geese and cormorants were 
swimming about, and the presence of the latter indicated that there must bo flsh. 
In our spare moments we did what wo could to add to our supplies, buying 
sheep and butter from the Tibetans, who were willing dealers, being anxious to 
obtain silver with which to pay their taxes. Our stay by the shores of the RTchombo- 
tso, which was longer than we had originally intended, was marked by the sudden 
illness of the head guide, with whom wo were most reluctant to part. But he 
rapidly grow worse, and so, after leaving him in hospital* in the charge of the 
local headman, wo set forth without him. Our path lay east-south-east, where the 
vailc^ was hemmed in by red-brown hills of marl and conglomerate. 

Keeping on in a south-easterly direction, and after descending again into a 
cultivated region, we reached on our fourth luarch Chjerku, a village 12,090 feet 
above the sea. Now that we were again near the Blue river, we particularly noticed 
the warm and comparatively dry air. The rainy weather and somewhat raw air had 
been left behind when wo crossed the Tsza-la pass (14,650 feet), whence the small 
sticain Dza-chu, which joins the Ba-chuf at Chjerku, brought us to our camping- 
ground. At Chjerku nomads put in a temporary appearance, merely visiting 
the place so as to exchange their raw materials for articles of daily need. 

Thinking to spend some time here so as to come to an understanding with the 
local authorities with regard to our onward journey, and as we were expecting 
to meet the Chinese, whose advanced jmrty had already arrived, we arranged our 
camp close to the village, on the hank of the stream, and sent our animals up the 
Dza-chu to the fertile and hospitable ground by Darin-do.t This was famed for its 
waterfall, Gochiuda, beside which wo spent the last night before arriving at the 
monastery. At Darin-do, at daybreak one morning, a band of some thirty Tibetan 
thieves made an attack upon the camp where six of our grenadiers and cossaoks were 
living in charge of the animals. Fortunately the ruffians were seen in good time, 
and were easily repulsed by rifle-fire. To whicli encampment they belonged wo 
were never able to discover, 

Chjerku I is a fairly large village consisting of about a hundred mud houses, 
and is conveniently situated on the southern slope of the eastern extremity of the 
Dutreuil-dc-Rhins mountains. On the valley side it is fringed with fields of barley 


* The sick man definitely deolined to touch any of tlie remedies of the quaok lama 
doctors, being suspicious of treachery — of being poisoned —especially after onr 

departure. 

t The two streams, joining together, form a large one, nailed the Tszan-da, which 
is a right-handed tributary of the N'dui-chu. 

t Five versts to the west of Chjerku. 

§ Here, os well os in the Dza-chu valley, wo lound new specimens for our herba- 
rium. They were principally grasses ; and high up were herbs, gentian, wide-leaved 
rhubarb (rhe\m\ delphinium. Lower, besides the shrubs already mentioned, grew 
three kinds of gentians, orchis, a pink epilobium, saussurea, and two or three plants 
unknown to us. Near the waterfall there were salix, nmbellifern, and gramineao ; and 
and in Chjerku, triticum, gentiana, linum, labiatie, oompositae, and cuscuta. 

II Rookbill, in his * Land of the Lamas,' oalls this village a town, and gives it 
the name as “ Jyokundo," pointing out (vide note 9, p. 206) that it is sometimes called 
*‘Jy4k*or.'* Pundit A.-E. oalls Chjerku ‘^Eegedo" (vide ‘Report on the Bxplora- 
tions in Great Tibet and Mongolia.’ made by A.-K. in 1879-82, prepared by J. B. N. 
Hennessey (Dehra Dun, 1891, p. 59). I noticed, however, that the natives call the 
village Chjerku, and the local monastery Kegedo, 
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which, when we were there, from August 9 to 20, were quite ripe, and wera 
being cut. To the east of the village the rich monastery of Eegedo, with its 600 
lamas (disciples of the old school), looks particularly handsome and imposing, 
perched as it is on the summit of a steep hill. It is supported by nine encamp- 
ments, and is directly subordinate to the chiefbaiu, a man called Rada, who is hei4 
of the local encampment. He is assisted by two men, one of whom is in charge of 
the nomadic population, and the other of the agricultural families. Of an evening 
both of them, without their people knowing it, used to come to our camp, but they 
were always very reserved in their conversation. Our attempts to explain to them 
the difference between the English owning the country to the south and RoseiaDs 
living far to the north were not of the slightest use. Like all other inhabitants in 
eastern Tibet, they took us for Englishmen, just in the same way that many 
Mongol tribes call the English Russians, when they happen to travel in the cooBnes 
of Mongolia, eastern Turkestan, the Koko-nor, and the Tsaidam. It was interesting 
to note how the Tibetans could never look at those of us who had fair hair and eyes 
without feeling certain that we were English. The head “ g^6n” or **bey-khu ^ 
also evinced great interest in us, and he gave Kaznakoff an interview in the village 
one evening. He was affable, but very reserved, like his deputies. From the 
simple inhabitants of Cbjerku wo heard that the Lhasa government was anything 
but pleased with the Tibetans of Sining Kam, because, apparently, during the last 
five years they bad paid nothing to the Dslai-Lama. 

Thanks to its position on the gre.it Ssfi-ch'uan-Lhasa road, Chjerku is enlivened 
by the constant passing of merchant caravans, who keep large depots of goods here, 
clnefly comprising tea. Every year trade to the value of more than 100,000 Ians 
passes through, while fVom Ssti-ch’uan to Lhasa is imported, besides tea, which con- 
stitutes 70 ixjr cent, of the export trade of China into Tibet, cotton cloth, silk, 
crimson cloth, sugar, Russian leather, and china ware. The exports from Tibet 
consist of wool, fur, musk, horns of stags, pastille, stiituottes, gold, and a few other 
prwiucts. Almost every day the tents of new-comers can be seen in the valley, 
resembling drops of ink spilled on green }mper, attracting the attention of the local 
po]nilation. The village and monastery seem to be equally favoured. In fact, fresh 
arrivals move about freely to distribute news, playing, like all caravans in Central Asia, 
tho part usually falling to the press. Our little cam|) came in for its share, being 
besieged by curious-looking and invariably cunning Tibetans, amongst whom we 
once saw a musician who performed on a one-stringed instrument. To my proposal 
that he should sell it, ho nt once declined, pleading that, as he had no other source 
of income, he would lose his livelihood. 

From our tents we had a glorious view of the southern mountain chain in 
the distance, which, south-west of Chjerku, was often crossed by long strings of bull 
caravans moving towards Lhasa, or from Lhasa to SsQ-ch’uan. Close to us 
stretched a fairly broad valley, whose pleasant green surface was intersected by 
silver brooks uniting with the larger streams. It was the pasture-ground of donkeys, 
calves, and goats, with which tho village ohiidren frollicked all day long, in groups 
of lioys and girls. The former tried to race with the donkeys, but rarely succeeded 
in getting anything out of the stupid brutes, and generally fell hack upon the goats, 
driving them into the water. The girls, as a rule, were merely modest sjiectators 
of the boys* exploits, and preferrel to leniain near tbeir mothers, who were busy 
washing clothes. The shouts of their merriment and light-hearted laughter 
resounded along the banks of the stream. In the clear waters of this rapid-ruuniog 
stream we were most successful in netting fish, which belonged to the Schitopy- 
gojjgis thermalis family mentioned previously. Our collection was supplemented by 
a Hi^ecimen of the NemackiluB stenurui. 
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On the day of our arrival at Chjerku a Chinaman brought us news from Ivanoff, 
who had safely reached the dep6t at the Tsaidam. He reported that, while on 
his way back, the men in charge of our camels, horses, and sheep at the depdt 
had been attacked by a band of Tangut robbers, belonging, it was thought, to 
Raugan’a encampment. Luckily my two young travelling companions, Teleshoff 
and Afutin, kept their presence of mind, and succeeded in repulsing them, despite 
tlieir numbers and the fact that the attack was renewed at intervals throughout 
the night. In the morning the brigands decamped, and two or throe hours later 
my men drove the animals from the hills into the plains, to the dep6t. Here 
their senior, Muravieff, in Iv moff’s absence iu Tibet, was able to assist them by 
deeds as well as words. This repulse taught the Tanguts to leave us Bussians 
hcsc^^rth in peace. We were told afterwards by the Tsaidam Mongols that the 
Tanguts abandoned their attempts to steal our animals, as they had Buffered a loss 
of some three or four men in the affair. They, however, sought to avenge them- 
selves for this by making many attacks upon Mongol encampments in distant parts 
of the Tsaidam. 

On the third day of our sojourn in Chjerku we received a visit from Chinese 
officials — the tax collectors. Notwithstanding the wet weather, their entry Into the 
village was made by the gdg^n or “ bey-khu ” an occasion of ceremony. Lining the 
road or standing on the roofs of the bouses, the lamas blew their horns, played 
their flutes, and waved flags, while the poorer folk gaped at the incomers, ex- 
changing greetings with such of the scribes, soldiers, or interpreters as they 
were acquainted with. When the Chinese officials called upon us, they arrived so 
early that we were still iu bed, and were in consequence compelled to keep them 
waiting for some little time outside the camp. The next day we returned their 
visit. Botli of the Manchurian officials endeavoured to assist us as far as they were 
able, but they confessed that they had little power here with regard to anything 
which was beyond the scope of their mission. Indeed, the only way in which they 
were able to be of assistance was enabling us to exchange their silver for Indian 
ru]:)eefl, and by getting the question settled of securing provisions and reliable guides 
for our further movements into the territory of the Khan Naucliin-chjalbo. 

During the twelve days of our sojourn in Chjerku we were often invited to the 
Chinese camp, and they in turn were entertained by us. They always complained 
of the dulnesB of the place, and of the weary waiting till they could return 
to Sining Fu. The Chinese are a very domesticated people, and fond of family life, 
BO here, as in other places, they took to thetnselves temporary wives from among 
the local ladies. These sometimes accompanied their husbands back to Donger 
or Sining Fu, where, though seduced and betrayed, they were abandoned by the 
Clnnese, and comi>elled of necessity to carry on a life of pleasure. This accounts 
for the inhabitants of some nomad Tibetan camps we met, on mistaking us for 
Chinese, asking us “ if so-and-so and so-and-so, their wives or daughters, who had 
been taken away by Chinamen on a previous occasion, were with us ? and if they 
were not of our company, could we tell them how they fared abroad ? ” Some of 
their eyes were even filled with tears. 

Neither we nor the Chinese received nows from our own country, so that we 
were utterly ignorant of the Chinesc-Europoan war being waged in the Far East, 
otherwise our modest dinners with the usual toast to our respective nations would 
have been somewhat out of place. I gave the Chinese a packet of letters to be 
despatched on their return, in one of which I briefly informed the Geographical 
Society of the progress we had made since entering Kam. The fate of this letter is, 
alas I still unknown. 
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Ar.PiNE Plant Life. 

* Das Pflanzenloben der Alpen. Eine Sohildernng der Hoohgebirgsflora.' Von Dr. 0. 
Sohroeter. Map8 awl lllustratiom. Ziirioh: An>ert Raustein. 1904-1908. 
17 warfe**. 

The alpine, that is, the mountain-plants only, of Switzerland, are included in 
this most interesting floral monograph. Every type of vegetation is worked out 
most thoroughly, and the book before us can well serve as a model for all future 
research on alpine vegetation in general. The thorough nature of the author’s 
work can be shown by referring to one group of formations only in particular, 
namely, the ** Gesteinsfluren.” These include all those types of vegetation where 
the latter is interrupted by the exposure of any form of stone, from the solid rock 
to the finest sand and mud. A very careful account is given of the cushion-plants, 
comparison being made with similar plant-forms found in Kerguelen and the 
Algerian Sahara. Identical conditions produce similar plant-forms, llie more 
adverse these conditions arc, the more marked does this similarity become. This 
point is well illustrated by photographs of AzoreUa selago (Kerguelen), Anahann 
arctioides (Sahara), and Androsace helvetidt (Albula pass). Reference is also made 
to the importance of lichens, aigss, and moss on the very outskirts of alpine 
vegetation, The lichens especially cover the bare rock-face, and they initiate the 
first crumbling away of the native rock. They prepare the rock for the large 
plants, and mosses follow them, when the surface of the rock is no longer smooth. 
The lichens are thus seen to be of great geographical importance. 

Some idea of the scope of Dr. Schroeter’s hook, can be given by enumerating the 
titles of the six main sections of his alpine flora: (1) The relation of the alpine 
flora to the whole vegetation of the Alps; (2) the natural conditions of the 
alpine region ; (3) the chief representatives of the mountain flora of the Alps ; 
(4) the ecology of the alpine flora, with regard both to the vegetative and 
reproductive organs (the latter by Dr. GUnthart) ; (6) modes of dispersal (by Dr. 
Vogler); (6) history of the Swiss alpine flora (by Dr. Marie Brockmann-Ieroscb). 


Central Ahia. 

* Oj)iBaDie Putoshestviya v’ Zapadny Kitai.’ sostavleno G. E. Grnm-Orzhimiiilo. Tom 
Jii Bt. Petersburg : TypographiyaV. K. Kirshbaum. 1907. Pp. A Map in 

three thecU, 25 Phoiotypee, and 29 Zincographt in the Text. 

Unfortunately Mr. Grum-Grzhimailo has been frequently interrupted in the 
working out of the materials for his third volume by various other occupations in the 
public service. The expedition of the brothers Grum-Grzhimailo, which took place 
in the years 1889-1890, was of great importance in its day, and those who take 
only a superficial interest in geographical progress will remember their exploration 
of the Tiau-Shan and its great mountains Dos-Mogen-ora and Bogdo-ola, their 
discovery of the singular Liukebun depression, and of the mountainous belt 
stretching south-east of Hami, to which they gave the name of Pe-shan. They 
were also the first travellers to shoot and bring home specimens of Prjevalski’s 
horse. After seventeen years, however, this volume must lose its freshness as a 
mere narrative of travel, especially as much additional knowledge of the districts 
traversed has been obtained by later travellers, whose achievements tend to obscure, 
though they cannot really detract from, the merits of the first pioneers. 
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In the present volume^ the author deBcribea his homeward journey from the 
Hwang-ho round the western end of Kuku-nor, across the Nan-shan and Pe-shan, 
for the most part by routes lying to the south-west of his outward course, and along 
the northern flank of the Tian-shan. To the geographical worker this record of 
observations will not have lost its usefulness by lapse of time, and the delay in 
publication has had this advantage, that the author has been able to compare his 
results with those of later travellers — Obruchef, Futteror, Kozlof, etc. The book 
also contains several interesting chapters on ©thnolot^ical aad zoological subjects, 
a list of botanical specimens, and other scientiflc matter. 

Kamchatka. 

‘Po Zapadnomu Beregu Kamchatki.* V. N. Tiuahova. Rt. Petersburg : Typographia 
M. Slasinlevlcha. 190C. Pp. 521. {Znyithi of the Kuss. Oeogr. Boo., vol. 87, No. 2.) 

Dr. Tiushof has passed more than ten years in Kamchatka, and in numerous 
journeys, in connection with his professional duties, has become acquainted with 
many remote parts of the peninsula. Not having had a soientifio training, he 
claims no scientific importance for these records, but a careful observer may collect 
many details which may bo utilized by others. And this seems to be the opinion 
of Mr. Bogdanovich, who has marked his approval of the work by writing an intro- 
duction. He takes exception to the author's conclusion that the surface form of the 
tundra of the west coast lands is due to marine action, and that of the higher 
tundra to the action of glaciers. There is no evidence of a Post-Pliocone sea 
extending to tbe foot of the central chain, and the glaciers of Kamchatka have 
attained a great development only in certain parts. The most valuable part of the 
work, Mr. Bogdanovich affirms, is the account of the inhabitants. The life of the 
Kamchadalos, their occupations and industries, are most interestingly portrayed, and 
since KrashoninnikoPs book this is the first attempt to depict the native of 
Kamchatka as a human being. 

In these pages Dr. Tiushof takes the reader from Petropavlovsk to Apacha and 
Bolsheretsk, and thence across the coastal lands to Tigil. A special chapter is 
devoted to the language of tlie Kamchadales, A reproduction of the map drawn up 
by MM. Bogdanovich and Leliakin in 1901 is appended, in which their tran- 
scription of the place-names is retained, simply to avoid the labour of alteration, 
though the author’s geographical nomenclature is undoubtedly more correct. 

AFRICA. 

South-West Akbioa. 

‘ Aus Namaland and Kalahari.* By Dr. Leonard Schultze, Professor of Zoology in 
the University of Jena. With 25 Photographin Platet, a Map, and 286 Illuetratiom 
in the Text. Pp. xiv. + 752. Jena: Oustav Fischer. 1907. 

As explained in the long sub-title, and more fully in the preface, this really 
ponderous tome— -it weighs nearly 8 lbs., and being of large quarto size cannot 
be handled without great inconvenience — is an official report which the author 
has presented to the Prussian Royal Academy of Sciences on his explorations 
in parts of South-West Africa during the years 1903-1905. The surprise that such 
a huge volume should be needed for the purpose of recording the observations made 
in a tolerably well-known comer of the continent, long under European administra- 
tion, is increased when we learn that all the usual incidents of travel are omitted, 
while the rich biological collections are reserved for separate treatment by specialists. 
Here we have, in fact, little more than a very careful physiographical survey of the 
inhospitable seaboard, and of the still more inhospitable inland districts visited by 
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the anthor, together with aa almost piUnfullj minute account of the aborigines. 
Dr. Schultse was at first commission^ to make a scientific study of the filling- 
grounds along the south-western ooastlands, with a view to determining their 
economic value. But the scope of the expedition was afterwards enlarged, so as 
to include such tracts of the interior as might be accessible under the unsettled 
l)olitical condition of the German protectorate, where the widespread risings of the 
natives have not even yet been everywhere suppressed. He was thus enabled to 
make a close study of some of the most primitive peoples in the world in association 
with their physical environment, and this is what lends its special interest and main 
scientific value to this monumental work. ** In the course of my investigations, the 
more complex appeared the attempt to find a common basis for the conditions of 
existence of the animal and vegetable worlds in their determining activities and 
mutual reactions one on the other, the more fruitful at the same ihne appeared the 
solution of the problem, for it became clearer and clearer with every step in advance 
how the question, once thoroughly grasped, led to a direct understanding of the 
natural surroundiugs, which assigned its limits to the lange of the local flora and 
fauna, and stamped their physical and mental characters on the abDrigines.'* 

The region actually explorea comprised most of Damaraland, Great and Little 
Kamaqua Lands, and the Kalahari desert, approached from the east (British 
Beobuanaland) and from the west (the German Protectorate). Specially favour- 
able opportunities were thus afforded for studying in their homes all the South-West 
African races— Bantus (Ova-Hereros and Beohuanas), Hottentots (Hamas), Bush- 
men, and half-breeds (Hill Damarasand Bistaards). A main object, the author tells 
us, was to acquire a thorough understanding of the social relations prevalent 
amongst these aborigines, for which purpose he undertook the arduous task of 
gaining n practical knowledge of the difficult Hottentot language, and alao every- 
where paid great attention to the selection of competent guides and interpreters. 
The rich materials thus brought together are disposed in five distinct sections, 
each with a number of chapters (fifteen altogether), which may be described as 
exhaustive, at least as regards their geographical and ethnical contents. 

To the somewhat copious information already available many valuable par- 
ticulars are here added regaxdiog the physical aud mental characters of the natives, 
their primitive beliefs, customs, traditions, folklore, and “ oral literature.*’ Borne 
fresh light is also thrown upon several matters, regarding which vague or erroneoui 
views have hitherto prevailed. Thus the real nature of the bushman and Hottentot 
clicks would appear to have been hitherto misunderstood, and It is here shown that 
these inarticulate sounds are not produced by inspiration, as is commonly supposed 
(Hahn, Steinthal, and others), but exclusively by the action of the tongue^ in which 
the breath plays no part whatever. ** Dieses Einstrfimung [der Luft] lit kelne 
Inspiration ; Ihe Unabhiioglgkeit von Zwercbfell und Lunge ist meiner Auffasiung 
nach das Cbarakteristische der Scbnals-lautbildung ** (p. 342). The ** heterodox’* 
view here advanced is based on the closest obiervatlon of the mouth during 
utterance of the four clicks (dental, labial, cerebral, palatal), and is developed by a 
carefully prepared tabulated scheme, clearly showing the various positions of the 
tongue in the f^mation of this primitive phoneslf. 

It is generally assumed that south of the Zambezi the artistic faculty is confined 
to the Bushmen, and on this assumption the late Dr. Stow bases a theory regarding 
the origin of these natives (’ Native Baoes of South Africa*). But here again Dr. 
Schultze makes it clear that this is a fallacy, and that the sssthetic feeling is 
strongly displayed even by Hottentot children, from eight to sixteen years old. 
They make clay models of horses, cattle, antelopes, fist-tailed sheep, goats, frogs* 
lizards, scorpions, even waggons with long teams, and then fire the clay, both to 
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harelip aod give it various shades of colour. Noteworthy is the skill with which 
the characteristios of the different animals are hit off, with the same nnconsoious 
efforts as those displayed by the cave men of palasolithic timer. Yet, strange to say, 
this sense of plastic art completely dies out in the adult Hottentot, though not in 
the Bushman. Nor is the latter as destitute of tribal organization as he is usually 
described, wandering about in disorderly hordes, like baboons in search of food— a 
point also noticed by Dr. B. Fassargo in * Die Boschmanner der Kalahari.’ 

The Hottentots are stated to call themselves Kkoi Khein, ** Men of men,*’ as if 
they thought themselves the cr^me de la cr^me, or lords of creation. But Dr. 
Bchultze agam tells us that this is not so, the expression being chiefly used in reply 
to a question regarding their tribal connections. In the mouth of a pure Nama it 
simpty means that he is a full-blood native, and not a mongrel or half-breed like 
his Bastaard or Griqua neighbours. 

In the long section (over 200 pages) devoted to the mental qualities of the 
Namas, there is a valuable collection of sixty-eight national legends, which are all 
the more welcome since hitherto the rich Hottentot folklore has been strangely 
neglected. This, no doubt, was mainly due to the difficulty of dealing with the 
oral texts of a language full of unpronounceable clicks and structural complications, 
so that ibe few tales published by Bleek appear only in translations, which are so 
modided and ofheiwise defective that they fail to reflect the real spirit of the 
originals. This is here thoroughly preserved by Dr. Schultze’s treatment, which 
disposes the material in five groups — adventures in the wilderness with cannibals 
and wild beasts, sagas of the Hill Damaras, family and pastoral stories, myths of 
eponymous heroes and of the olden times, and animal tales. Then each saga is 
given in the original text reduced to a uniform system of transcription, and this is 
followed by a close tr anslaiion in which grammatical forms and idioms are explained 
within brackets. The folklore is followed by a considerable number of popular 
riddles, which are treated in the same way, and serve to further exemplify the 
mental character of the people. A few instances may be given. There is a very 
little thing which brings big ones — money. What ruos after another and never 
overtakes it ? A wheel. There is a thing which looks easy to catch, but which 
you will never catch — your shadow. What is it you stuff full and thin starve? 
Your gun. What is it you see even in the dark, however far or near it be ? Fire. 
A wide red gorge is edged all round with white things — the mouth and teeth. 

There are several indexes, a very fine large-scale map of the routes followed, and 
some splendid photographic reproductions of Bushmen, Namas, and Bechuana°, of 
geological formations, characteristic scenery, plants, and animals, altogether 25 
plates and 286 illustrations in the text. 

A. H. Keane. 


AMERICA. 

Mexico. 

* Mexico of the Twentieth Century.’ By Percy h\ Martin. 2 vols. London : 

E. Arnold. 1907. Price 30h. ri€<. 

ThU book is a useful reminder of the great change that has come over Mexico 
during the last few years. It is no longer the land of the diligencia and the bandit ; 
we can spare them both ; but, alas 1 the oharro dress, the mantilla, and the high 
comb are also becoming obsolete. 

The author of this book does his best to show us Mexico up-to-date by passing 
in review the Departments of Government, the Army and Navy, the Judicial 
System, and the condition of Education and ^ligion, and then devotes many pages 
to Banking, Insurance, etc., and gives a full account of the lines of railway. His 



m 


BETIBWS. 


eDihusiasm for his subject is his best excuse for the oyer-laudation which perytdes 
his writing. Mexico is certainly a most intereeting and charming city, but the 
author goes so far as to say (p. 182), “ Already sufficient has been effected to evinoe 
that Mexico will be more beautiful than Paris, more admirably planned than Vienna, 
and a distinct improvement on Berlin.” 

The opening sentence of the first volume should prepare us for some want of 
historical discrimination, for it states that during the whole of the three hundred 
years during whicli Mexico was subject to Spanish rule, not one single act of grace, 
of consideration, or even of common fairness towards the Colony can be traced.” 
If the author intends this sweeping assertion to cover merely commercial relations 
there is some sort of justification if we judge only by moilorn standards, but if it 
covers the attitude of Spain towards the Indians of America, wo may quote Herman 
Merivalc, who says,** It is truly said by Ueeren that ‘ no European Qovernment did 
BO much for the aborigines as the Bi>aiiiBh,’and although most writers have coupled 
the admission of this fact with the general assertion that the good laws established 
by the mother country were absolutely set at nought by the rapacity of the colonists, 
yet the state of ease and prosijcrity in which the Indians lived at the time when 
the recent revolutions commenced most distinctly contradicts this tH)Bition.” * 

The second volume contains a description of each State in alphabetical order 
from Aguas Calientes to Yucatan, and chapters on trade, manufactures, and mining. 
It does not add much to’ our knowle<ige of Campeche to he told, “It has cool and 
shady forests stretching away for hundreds of miles, but tlieroin lurk deadly levers 
and noisome insects; it has luxuriant savannalis, verdant lagoons, and many 
beautiful lakes, bub in them arc the haunts of malaria, poisonous reptiles, and 
deadly vapours. ^ . . The rich forests, filled with valuable dye-woods, stretch right 
down to the water’s edge ; but it is certain disease, and frequently death, to ixmotrate 
far beyond their borders, the Indian alone finding safety within their dark and 
fever-laden depths. . . , No doubt the State of Cami>eche contains many go<>d and 
promising mines — at least, such are suspected to exist — but the climate is so trying, 
and the labour available so poor and unreliable, that the industry has been almost 
untouched.” The climate of Cami>eche is no worse than that of any other tropical 
forest land near the sea-level, and the rich mines would indeed be a revelation. 

The description of Chiapas ends with an account of the Uuins of Palcnque, 
one most important factor in the many attractions of Chiapas must inevitably 
be the marvellous — perha})8 the most marvellous of all— ruins to bo found at 
Palenque. Every other i)rohiHtoric city in Mexico, and indeed in the world, 
must yield pride of place to this, a verdict j)runounccd and endorsed by every 
archfleologlst and antiquarian who has ever seeu the great ruins of ,tlio universe.” 
Also in cha}iter xxviii. it is stated that ** Jn Mexico may be seen, scattered over the 
face of the vast territory — which covers some 1,087,201 sq. kilometres of suj)er- 
ficial area — ruins older by many centuries than Ujoho of Caldaja and Hyria, of 
Karnac and Memphis, and more beautiful than those of the Temple of Ephesus,” 
etc. it woubl be difficult Ui condense mure errors into a few soutencos, and, con- 
sidering the largo number of trustworthy books and pamphlets on the subject, the 
author might have taken the trouble to consult some of them. However, ibis book 
is a compilation, tempered by a certain amount of personal observation of some 
districts, and it fulfils a useful purpose in bringing a good deal of information 
witliin the covers of two volumes, although it still requires much levision and 
correction. 

The illustrations are numerous and good, but we must protest against our old 


* Lectures on Colunizution and Colonies, delivered at Oxford, l83U-4i. 
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friend the great cypresa tree of Sta, Maria del Tule (which hae been described by 
every traveller in Mexico from Humboldt onwards) being labelled “ A Banyan Tree.” 
That is almost as bad as the natural history in the last English book on Mexico, 
which taught us that ** humming birds do not sing,” and that a manatee is a 
small kind of hippopotamus which lives in swamps.** 

There is still room for a good all-round book on Mexico. 

A. P. M. 

Climxtb and River-disouaboe in Central America. 

‘ Beltragc' zur Klimatologie und Hydrographie Mittelamerikas * By Dr. Alfred Merz. 

Mitteilungen des Yereins fiir Erdkunde za Ijelpzig : Duncker und Humblot. 1906 

(1907). Pp. 96. With numeroui ViagramB. 

The meteorology of Central America has been d escribed by Mr. A. P. Davis in 
his * Hydrography of the American Isthmus,* Twenty-second Annual Report of the 
U.S. Geological Survey, 1900-01, Part lY. (Hydrography), pp. 507-630. The 
present memoir refers more especially to the drainage basin of the San Juan, in- 
cluding Lakes Managua and Nicaragua and the coastal region on either side. 

• In the tract of country bordering on the Caribbean sea the trade winds blow 
continuously from November to April, and nearly half the rain falls during these 
months. A comparatively dry period occurs from February to April, when the 
adjoining sea has the lowest temperature, and the trade winds blow most strongly, 
though one can hardly agree with the author that the latter circumstance on 
an elevated coast-lino contributes to a decreased rainfall. During the period of 
the summer rains, from May to October, the trade winds lose in strength, and 
alternate with winds from other quarters, 'i'he total annual rainfall varies from 
about 110 to 250 inches, totals which aro not reached elsewhere in Central America. 
There are two maxima, in July and November. 

To the south-westward the conditions aro slightly modified ; the trades, which 
blow steadily from January to April, and to a less degree duiing November and 
December, are dry fdhn winds that bring no rain. The rest of the year is 
characterized by calms, or light winds from various quarters, determined by the 
north or southward movement of the region of minimum pressure. During this 
period the rainfall is connected with upward movements of the air due to local 
heating. More than 90 per cent, of the rain occurs in the period from May 
to October, but it is less than that on the north-easteru coast during the same 
months. There are two maxima, in June and October. The minimum rainfall, 
less than 50 inches in places, is just north-east of the lakes. Further to the south- 
west the rainfall increases, especially as the sloixis of the Pacific coast ranges are 
approached. 

On the south-west coast different conditions again prevail. The south-west 
winds become more im|)ortaiit, and yield a considerable amount of rain as they 
meet the hills, the total rainfall being over BO inches. The rainy season is still 
May to October, but the maximum in October is more marked than that in 
June. 

The author discusaes at some length the relation of the precipitation, evapora- 
tion, storage, and discharge in the region under consideration, and calculates that 
the percentage of discharge in different aieas (other than the lakes) varies from 
30-6 to 74-6. 

His oonclusions are displayed in a number of tables and diagrams, to which we 
have no space to do justice. It i.^ only to be regretted that the observations on 
which they are based necessarily leave much to be desired in number and accuracy. 

J. W. E. 
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MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

A Fuenoh Tkeatibb on Geoi.ogt. 

£. Uaug, ' Traitc do Geologic.' 2 vole. Vol. 1. “ liOS Ph^Qom^nes g^logiqucs.’' 

Pj). 385, 195 figB., 71 pi. Paria : Amkand Colin. 1907. Price 12 /r. 50. 

The rdatioQB of geography and geology are so increasingly intimate that the 
first volume of Prof. Haug’s important * Trait6 de Q5ologie ' has an almost equal 
interebt for geographers and geologists. The author is Professor of Geology in the 
University of Paris, and is well known for his valuable researches on the physical 
geogiaphy and geology of the French Alpine regions; and among the chief features 
of this book is its excellent statement of modern knowledge as to the structure 
of mountain chains, and the diagrammatic illustrations by which the author 
explains many of the terms and theories of Prof. Suess. 

The author discusses the relations between geology and geography, and says 
that ** while geography analyzes more or less exclusively the existing forms of the 
Earth’s surface, geology primarily regards the succession of the phenomena that 
have brought about the existing forms, and it often too much neglects morpho- 
logical considerations. Hence the two sciences tend to-day to blend intimately, the 
studies of physical geography taking more and more a geological character, and 
geology, under the vigorous impulse given by Suess, turning towards regional 
studies." He insists that one essential character of geology is that it deals, not with 
the world as it is at any one date, but with the B\iccession of phenomena, and with 
that geological cycle which the geologist should always bear in mind. 

The first volume of Prof. Haug's treatise being confined to ** Geological Pheno- 
mena," it deals largely with the problems of Physical Geography in their geological 
aspects ; and even the most strictly geological chapters, such as the description of 
the material of the Earth's crust, may be read with interest and profit by 
geographers. 

Among the chapters of special geographical interest are those summarizing 
biological geography. The evidence of the distribution of animals and plants is, in 
the author's opinion, conclusive ngainst the belief in the permanence of ocean and 
continents. He holds that in Mesozoic times, the arrangement of land and water 
was fundamentally different from that of the present period, for there were then 
five groat continents, one occupying the present basin of the North Atlantic; 
another most of the South Atlantic, connecting Africa and Brazil ; a third covering 
most of the Indian ocean, and uniting Madagascar, India, and Australia ; the fourth 
included C hina and Siberia; and the fifth and largest occupied most of the Pacific. 

llio author describes the Earth os composed of five zones, os, in addition to the 
ordinarily accepted divisions, he places a pyrosphero, constituted by a molten 
magma at a high temperature, between the lithosphere and the centroB[)bere. He 
accepts the h} pothesis that the centre of the Earth is occupied by a metallic nucleus 
or barysphere, on the evidence afforded by the study of earthquakes; but his 
limitation of the term ** barysphere” is an alteration in its meaning which will pro- 
bably not meet with univerMl acceptance ; and the very high density which the 
author accepts for the actual centre of the Earth is rendered improbable by 
Oldham's studies of the rate of transmission of earthquake shocks. The last 
ciiaptor gives an account of the tetrahedral theory of the distribution of land and 
water, and helps to show tie marked progress made in recent years by that once 
derided theory. 


J. W. G. 
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HISTORICAL GEOGRAPHY. 

Hibtort of Anoirnt Oomherob. 

‘ Hftndolflgesohiohte dea Altertuma.’ Von Prof. K. Speck, Oberlehrer am Baalgym- 
naaium mit Hdherer Haudelaohule in Zittau. Leipzig : Bmndatetter. 190 (^ 1906 . 

We thought the Germans had given up this kind of thing. Here we have a 
work in five volumea in paper covers without a single stitch from beginning to end, 
BO that if one cuts up the volumes they fall to pieces. The first two volumes are 
called, as one expects them to be, first and second, but the three remaining volumes 
are all called the third. The first third of the “ third volume ” is called the first 
half, and the remaining two-thirds are called respectively ** second half A** and 
“ seeond half B,” The contents of the work, however, do not answer to the in- 
eptitudes of the get-up. These are excellent. They furnish the most complete 
history of the commerce of antiquity that has yet appeared. The history is 
characterized by a mass of detail e^ibiting genuine Teutonic industry, but at the 
same time may be commended for a degree of soundness of method in the exposition 
sufficient to make those details instructive, if not exactly light or even easy reading. 
It is in every case based on a careful (though not in every case faultless) study of 
the geography according to the conditions of the time, and the several sketches of 
the geography of the countries dealt with are followed by the broad outlines of the 
political history as afifeoted by the geographical conditions, and^in its turn affecting 
the history of commerce. As it is impossible to afford space to review the work at 
length, it will be enough to add a brief statement of the arraugement of the oontenis, 
and in doing so it will be convenient to speak of five than three volnmes. The first 
volume is entitled ** The Oriental Peoples.*’ The first chapter is a general survey 
dealing with the extent, means, methods, and commodities of ancient trade (pp. 
1-138). This is followed by a chapter on India and China, the author considering 
that, though the civilizations of Egypt, Babylonia, and China are older than that 
of India, it appears fitting to give the first place to India, because the trade with 
India, even down to modem times, has surpassed all other branches of world- 
commerce (p. 139). Chapters follow on Babylonia and Assyria, Persia, Egypt, the 
Phoenicians, Arabia, the Israelites, and a final, separate, though short chapter on 
Damascus. The second volume is entirely devoted to the Greeks. The third treats 
of the commerce of the Carthaginians, the Etruscans, and the Romans, down to the 
unification of [i^ninsular] Italy in 265 b.o. (The text, of course, corrects the some- 
what misleading character of this general title.) The fourth treats of Roman trade 
from 206 to 30 n.o., and the last of Roman trade from 30 b.o, to 470 a.d. There 
are few precise references to authorities, an omission for which the author excuses 
himself in the preface to the second volume on the ground that his work is not 
intended for the learned, and that to have weighted his book with such ballast 
would have made it even more difiiouU for him to find a publisher. The first two 
volumes contain, however, a list of the works on which his own is principally based, 
a list entirely German. An even more serious want is an index, but fortunately 
the consultation of the work is facilitated by a full table of contents. 

G. G. 0. 


SHORT NOTICES. 

Auatralcuia, — * In Australian Tropics.’ By Alfred Searcy. (London : Eegan 
Paul. 1007. Pp. xxiii., 372. Map and llluatr, 108. Od. net.) Mr. Searcy bas had 
a long experience in the Northern Territory. His book is cast in narrative form, 
and his introductory description and historical retrospect are very brief, but the 
No. VI.- June, 1908.] 2z 
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narrative deala with such a variety of intereete that the subject is really fully 
covered. The habits of the natives, the practices of white and coloured traders, 
fishing, pearling, and sport, are a few of its branches, about which the author, who 
held the position of sub-collector of customs at Port Darwin, writes with intimacy. 

OenercU, — ‘The Groat Outposts of the Empire.* By Wilson le Couteur. 
(London: Federal-Houlder-Shire S.S. Lines. 1907. Pp. 223. Illustr.) At the 
outset, this book does not appear to be very aptly named, for it begins with a 
descnption of St. Vincent, Las Palmas, Tenerifie, etc. Most of the remainder, 
however, is occupied with Australia and New Zealand. It is, in fact, a guide to 
the route of one of the liners of the steamship conapanies above named ; the whole 
work is certainly written so as to attract the prospective traveller. 

‘ Through Europe and Egypt with Napoleon.* By H. E. Marshall. (London : 
Jack, [n.d.] Pp. ix., 213. Maps and Ulusir, la. 6^.) This volume of Mr. Mar- 
shall’s “ Throu^ the World ** series is excellently contrived to meet its purpose of 
combining the study of geography with a historical narrative. The necessary 
geographical facts are given clearly, but not too heavily insisted upon, while the 
narrative is told simply, and, in its greater moments, not without impressiveness. 

‘The Record of an Aeronaut.* By Gertrude Bacon. (London: John Long. 
1907. Pp. 358. llluitr, 16a. net) This is a biography of the well-known aeronaut, 
the Rev. J. M. Bacon, who died at the close of 1904. Ho was hardly beyond 
middle age, and the reader feels that he left much valuable work incomplete, for 
the record of his energetic life shows how many interests he found and developed 
in the study of the air. Of these, the most noteworthy would appear to have been, 
not merely his many balloon ascents, but especially his proofs of the visibility of 
the sea-floor to considerable depths from the elevated position of a balloon (perhaps 
his most striking work in the geographical interest), his researches into acoustics, 
and his trials as.to the use of the balloon in warfare. 

‘ The Moon.* By Garrett P. Berviss. (London : Appleton. 1908. Pp. xii., 248. 
Diagrams and Illustr^ 6«. net.) This popular treatise on the moon is written in the 
form of a duologue — a scientist instructing one unlearned — a form which makes for 
attraction to the general reader, but is difficult to handle, from its tendency to 
become unnatural. However, a “ journey over the moon,** and some of the problems 
attaching to its study, are very clearly described, with the aid of a magnifleent series 
of reproductions from photographs of the moon in its various phases and of details 
of its surface, made at the Terkes observatory. 


THE MONTHLY RECORD. 

STOOFB. 

Rivers of tlie Fribourg Plateau.— M. Gaston Michel discusses the evolution 
of certain rivers of the Fribourg plateau (the Gdrine, the Qotteron, and the 
Tafema) in a recent issue of the Bulletin of the Geographical Society of Neuohatel 
(vol. 18, 1907). The valley of the G4riQe contracts into a ravine in three places 
from its source to the Sarine, each contraction corresponding to a line of hills 
running transversely in a north-north-east direction. The stream has not followed 
the longitudinal valleys, but has cut through the transverse ridges, this state 
of things being the result of a succession of captures from the Sarine. The Nesslera 
added its waters to the G4rine and helped to cut a way through the barriers. The 
next stream, the Gotteron, receives the Galtembaoh and the Tasbergbaoh, and 
from their junction flows to the Sarine at Fribourg. The contrast between the 
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^DBignificaDoo of the stream itself and the magnitude of the work it has ho^ to do 
is marked. Like the G6rine, the Gotteron cute through the transyerse ranges 
previously referred to. The Tasbergbach must in ancient times have flowed longi- 
tudinally into the plain of Tavel, and joined the Taferna by way of the Lsmge- 
bitzenbacb. It was further increased by the Nesslera, which had not yet been 
turned aside by the Gdrine. This longitudinal stream was finally captured by the 
transverse Gotteron) and left a dry valley bearing marks cf flu^al erosion on its 
slopes. The Taferna draws its supply of water from the snowii of the Burgerwald. 
These formerly passed into the lake of Frohmatt by way* of the dry valley of 
Tinterin. At this place the 'iafema received the first tributary from the plateau, 
the Kinkerainhach) which is the headwater of the Tasbergbach) the latter then 
joiiiir^the Galtembaoh at Obermiihlethal. This stream has now been captured by 
the Gotteron, but before this took place the Taferna debouched by the dry valley 
of Tavel into the lake of Rohr. Of the latter, oniy a marsh with Quaternary 
deposits bearing traces of the riveris course remains. Beyond this lake the river 
entered its modern valley — that of tho Langebltzenbach. 

Shipping of the Saale as affected by Climate.— In an article in the MitteiU 
unyen der Oeographiacheu Qndlschaft zu> Jena (vol. 25), T)r. E. Engel considers 
the shipping on the river Saale and the extent to which it is affected by high 
water, low water, and ice. The uppermost part of the river as far as Ilarra, 
available as it is for only a little raft floatage, is left out of account. The 
remainder of the river, the part falling within the scope of the article, is divided 
into the raft-floating portions from Harra to the mouth of the Unstnit at Naum- 
burg, and the shipping part proper from that point to the confluence with the Elbe. 
The latter part, from Naumburg to the mouth, is again subdivided into the part 
from Naumburg to llalle, the trade of which is local, and the part from Halle to 
the junction with the Elbe, the trade of which is with the Elbe. From Harra to 
Naumburg there is itccasionally a veiy busy raft industry, facilitated by special 
apparatus for passing the weirs. The weir at Kosen is, however, furnished with 
no such means of passage, and at low water the rafts have to be taken to pieces 
and then put together again. In general, however, low water offers no great 
obstruction to raft-floating. Even in 1893, the driest year of the period surveyed 
(IBOO-lOO^), when in July and August shipping was at a standstill, the raft trade 
suffered little abatement. High water, again, is no impediment tu the floating of 
timber. On the contrary, the greatest bulk of wood is floated in March and April, 
the two months of high water due to snow melting. Afterwards, the amount floated 
steadily declines, to remain at a constant figure during the last four months. In 
D 606 ml)er and January, as a rule, ice blocks the passage of rafts. Officially, a 
raft denotes two pieces rafted together. A raft of seven pieces counts therefore 
as three and a hdf rafts. The breadth of the rafts keeps pretty nearly uniform. 
Statistics both of the raft and ship traffic are given in tables. There are also tables 
of low water, and of the number of boats passing and their total burdens, at 
different ports, for each of tho twelve years. A graphic table also shows the days 
in each year when navigation was hindered by high water, by ice conditions, etc., 
at Freyburg and Trotba locks. It is noteworthy that in 1873 tho freight passing 
Benditz was twenty-four times the amount that passed in 190G. In contrast with 
that on the lower Saale, trade ou the Unstrut and upper Saale is in continuous 
decline. In 1906, thirty -two boats were running the upper river ; now there are 
only twenty-four, some of tho larger ones being laid aside, and no new ones built 
— a depression duo to the competition of the Unstrut railway. 

The Southern Earpathiani.— The chain of the Earpatbians Is usually con- 
sidered to commence on the north side of the Danube near Pressburg, and after 

2l2 
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dMcribing a long are to terminate at the Iron Oatea Thne aeotkmf of nrj 
different oharacten may be easily reoogniaed. The northern Karpathians are a 
group almoet as broad as long, consisting of a series of chains mnning fbr the most 
part east and west, and culminating in the Gerldorfspitse, in the Tatra mountains, 
8735 feet, the highest point of the whole range. From the Dnkla pass to the 
valley of the Buseu extend the central Karpathians, of mnch diminished breadth 
and height running from north -weet to south-east, and composed almost exclusively 
of fiysch. A very different region lies between the Buaea and the Iron Oates. 
OrystalUne rocks predominate, and summits of over 6500 are more numoous than 
in other parts of the Karpathians, though there is none as lofty as some In the 
Tatra mountiuns* These are the southern Karpathians or Transylvanian Alps (in 
English maps usually named the eastern Karpathians). The morphology of this 
group is the subject of a long article by H. Emm. de Martonne in the Ifevue de 
Oeoffraphie^ 1906-7. The orientation of the southern Karpathians is in general 
east and west, hut to the west of the river Jiu the chain turns ahrupUy to the 
south, at the same time broadening out. llie defile of the Iron Oates is but a 
narrow gorge, and the same form of relief and geological formations may be traced 
southwards to the Timok. The Karpathians are not a single whole, but consist of two 
chains of very different ages and characters — the flysch region which was subjected 
to folding down to the latest Tertiary times, and a comparatively ancient massivo, 
the Alps of Transylvania, which owe their present configuration to the combined 
effects of great overthrusta and denudation guided by movements of the Earth's 
crust which have been prolonged down to late Tertiary times. In short, the history 
of the range is the same as that of the Alps, but the processes of evolution have 
been lees sudden, and have been continued through a long series of geological 
periods. M. de Martonne examines the various sections of the southern 
Karpathians and their relations to the adjoining hills and plains, accounts for 
the passage of the Jiu and Oltu through the range, and points out where further 
investigation is still desirable. The glaciation of these mountains is fully demon- 
strated. Above 6600 feet glacial action is strikingly evident, having produced two 
forms of summits— plateaus edged with isolated cirques and jagged crests due to the 
juxtapositiou of cirques. But glaciation is of importance only as regards the higher 
summits. The forms are in general due to tectonic dislocationB and cycles of 
erosion. 

Investigatioiis in Horthern loeland. — We referred some time ago {Journal, 
vol. 80, p. 436} to the disastrous expedition to Iceland undertaken last year by Dr. 
von Kncbel, in the course of which that traveller and a companion were drowned 
in the lake of the Askja volcano. A third member of the party, Herr Spethman, 
was not with them at the time, but was able, after the sad event, to carry out 
investigations into the physical geography of the region, the results of which be 
has lately communicated to Olobua, accompanied by several photographs. The 
journey to Askja was made from Akureyi on the north coast, and led over the 
inhospitable lava desert of the Odadabraun, the flat surface of which is entirely 
devoid of water or plant life. Askja, as is well known, is the central basin of the 
knowm as the Dyngjufshll, which is marked by great regularity of outline, 
and is thought by Herr Bpethman to be possibly one of the remnants of a plateau 
that once covered this part of Iceland. The travellers found that oohsiderable 
changes had taken place tince the basin bad last been described, the lake 
having in particular increased in size and depth since Thoroddsen’s visit. It is 
frozen over for ten and a half months in the year. The great basin of Askja ia a 
caldera of suhsidence on the largest scale, formed in a volcano of the Hawaiian type. 
There are two craters of different age, the late^ now occupied by the lake, to which 
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Herr Spethman gives the name of his lost companion (Knebel lake). This crater 
has breached the former one, which he has named Rudolf crater, after the third 
member of the expedition. The whole rnmif forms a striking example of eluvial 
relief, aooording to the nomenclature of Richthofen, the mountain being almost 
buried in its own d4br%s, which gradually creeps down the slopes, and remains in 
the form of a talus at their foot, as there is no running water to remove It. Herr 
Spethman afterwards extended his investigation to the region between Aakja and 
the north coast, examining both the glacial and volcanic types of landscape, and 
paying special attention to the “ Gjaus,” or open rifts, with no outlet for the most 
part, which occur in association with the latter. 


ASIA. 

ObruohefTs Exploratioxif in Chinese Dzongexia. — Wo alluded {Journal, 
vol. 28, p. 180) to the scientific work carried out by Prof. Obrucheff in 1905 in the 
region of the Tarbagatai and neighbouring ranges of Central Asia, and more 
briefly (vol. 89, p. 467) to the traveller’s renewed explorations in the same region 
in 1 906. A full account of the results of the second journey has now been given 
by Prof. Obruohefif in Petermanns Mitteilungen, 1908, Heft 2. The wiiter describes 
in detail both the morphology and geological structure of the mountain ranges 
explored (some of which were previously almost unknown), with occasional notes 
as to their vegetation, resources, etc. They stretch along the north-west frontier 
of Chinese Dsungaria Bouth7of the Tarbagatai-Saur range, forming a link between 
the Russian Altai and the Tian Shan. Orographically, they are separated by the 
Dzungarian ’^gate” from the Alatau on the west, though forming its tectonic 
continuation. They represent two distinct lines of highlands, the more northerly 
of which embraces the Barlik, Urkashar, Kojur, and Semistai ranges, while the 
more southerly is formed by the Maili, Jair, and Eara-arat. The Barlik and 
Maili ranges, forming the western ends of the two lines, are separated from the 
more easterly portions by the valley of the Eup and the depression followed by 
the Chinese post-road firom Chuguchak to Shi-ho. They are not described in 
detail. Of the others, the direction is generally i^m west to east, though they 
sometimes show a slight trend to the north or south of this line. The separate 
ranges usually form more or less irregular tablelands, falling steeply either on the 
north or south. The Ukashar range, whioh as a whole has a triangular outline, 
consists of several distinct tablelands resembling a series of steps, the last and 
widest of these falling steeply to the south. The Semistai is narrower, and its 
highest ridge (forming an impassable barrier to baggage animals for some 80 miles) 
runs at its steep northern edge. The Jair, whioh also falls steeply to the north, 
has the general character of a tableland, especially in its northern part, along whioh 
the water-parting runs. The upper steps of the ranges are generally covered with 
alpine pastures, used by the Eirghiz and Mongols in summer, trees being found in 
the deeper valleys only. The successive ranges from north to south are separated 
by longitudinal valleys, whioh, however, are not drained throughout their whole 
extent by one and the same stream, while the ranges are broken here and there by 
transverse valleys. Of these the most pronounced is that of the Diam, which 
crosses both lines of highlands and, much diminished in size, finally loses itself in 
the same series of lakes as the Manas. Prof. ObruohefTs inquiries showed that the 
hydrography of these lakes and rivers has hitherto been inoorreotly shown. As 
regards vegetation, the main depressions show every variety, from shady oases to 
barren wastes of gravel. Qeologioally, the ranges are largely composed of Devonian 
and Oarboniferous rooks, with others of volcanic origin, while newer formations are 
found in the valleys. The present features are mainly the result of fracture, whioh 
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bus given riBo to a series of horsts and rift-valleys* Of useful mineral^ gold, ooal, 
and asphalt occur. 

AnZOA. 

The Westenunost Feeders of the Hile.‘~The information collected by 
Captain C* Percival regarding the extreme western units of the Babr-el-Ghaz^ 
system, and published in abstract in the Journal for December, 1907, differed on 
one or two points from that supplied by Lieut. Oomyn in the previous month’s 
issue. In order to decide the doubtful points. Captain Percival wrote out a series 
of questions, which he sent to the Mamur of Kafiakangi, with instructions to obtain 
answers from Sultan Murad and his sheikhs. The replies written down have been 
forwarded to us by Captain Percival, and as the latter carefully refrained from 
putting leading questions to the chiefs, they may be supposed to be trustworthy. 
As regards the name of the more southerly headstream of the Bahr-el-Arab, this 
is given as Dahr Adda (the name by which it has been known since Schweinfurth’s 
time), not Barada (the form used by Lieut. Comyn, Journal^ voL 80, p. 528). 
The name (which means custom ") is said to be derived from the fact that the 
natives used to resort once a year to its banks for the purpose of holding a festival. 
Of the two headstreams the Adda is said to be the more important, as was thought 
by Captain Percival, being described as the “ om ” (mother), while the Umbelasher 
is the ** walad,” or child. The further information is given that the Bahr Mlri is 
a large stream (in the rains) flowing into the Umbelasher on its right bank. 

Geology of British East Africa.— Towards the end of 1905, Mr. H. B. Muff, 
of the Geological Survey of Great Britain, was sent out to British East Africa to 
examine the geology of the Protectorate in greater detail than had been done 
previously. The work in the field lasted till September, 1905, and a final report 
on the results has been issued during the present year by the Colonial Office 
(Colonial Reports, Miscellaneous, No. 45). As regards the broad features of East 
African geology, Mr. Muff’s researches could hardly be expected to modify to any 
great extent the conclusions of so acute an observer as Prof. J. W. Gregory. 
Mr. Muff treats of the geology xmder the three broad subdivisions of (1) the coastal 
belt of sedimentary rocks, dipping at gentle angles towards the coast ; (2) a broad 
region of gneiss stretching inland to the edge of the Kapiti and Athi plains ; (8) a 
vast region covered by volcanic rocks extending across the rift-valley to the shores 
of the Victoria Nyanza. The succession and character of the rocks of each uf these 
are described in detail, while subjects of more immediate interest to the geographer, 
such 08 the morphological feoturos arising from the geology, the surface soils and 
water resoiirceF, arc also dealt with. In the coastal belt, Mr. Muff confirmed the 
fact of a simple structure due to a succession of bods dipping about 10® towards 
the east-8outh-east. Au interesting point brought out by the study of the shales 
of the foot-plateau is that the valleys in this were eroded at a time when the land 
stood relatively higher than at present, and that this period of elevation was 
subsequent to the formation of the raised coral-reef. In the second region, the 
bold hill ranges and isolated peaks of the gneiss are a characteristic feature, though 
in one or two areas the hills are volcanic. By its decomposition and dislntogration 
the gneiss forms a widely spread, red sandy earth, often associated with limestone 
nodules, resembling the kunhar of India. Under suitable irrigatioii there is no 
doubt that the red earth would bo exceedingly fertile. It is in the third or volcanic 
region that the morphological features are of the greatest interest, by reason of the 
l^rcHCDce in it of the rift- valley. The country on either side of this is built up of 
A succession of lava-flows and volcanic tuffs, which dip, like the general surfiice, 
away from the valley iu both directions. Two main periods of vulcauioity can be 
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traced, the earlier on the whole older, the later younger, than the lubeidenoea,* 
some of the eruptions having taken place in geologically recent times. Over meet 
of the regioo, no formation can be traced between the gneiss and the earliest 
volcanic eruptions, although a vast interval must have elapsed between them. 

Mr. Muff deecribes in some detail the complex series of faults which bounds the 
rift-valley, especially on its eastern side. In some oases, fault-block ridges remain 
isolated between faults with opposite down-throws, the intervening trough-valleys 
being sometimes traversed by two stream courses, one at the foot of each scarp. 
Evidence of the extreme slowness of the subsidence which formed the rift-valley 
is supplied by the overflow from the Olbolosat lake, which runs through a sharp 
gap cut through the Laikipia scarp, having been able to cut down its channel as 
the learp rose. Of the superficial deposits on the volcanic rocks, three have a wide 
distribution, viz. a red clay resembling laterite ; a black cotton-soil ; and a yellow 
loam found in the rift- valley, especially in the neighbourhood of Naivasha. All 
are alike derived from the volcanic rocks, but they have been formed under different 
conditions. The first, which reaches a thickness of 80 feet at the Mau escarpment, 
is much thinner where deforestation has taken place ; and in view of the import- 
ance for agriculture of this fertile clay, Mr. Muff urges the need of measures to 
check this harmful practice. The black cotton-soil resembles the regwr of peninsular 
India. It is characteristically treeless, and has been formed where the drainage is 
poor. Thus, north of Nyeri, it covers the surface of a volcanic plateau, while the 
sides of the valleys are coated with the red clay. The yellow loam much resembles 
loess, and is derived from the disintegration, rather than the decomposition, of the 
rocks, though it has apparently been transported by water, not by wind action, 
Mr. Muff assigns a recent origin to the existing Lake Naivasha, and thus accounts 
for its freshness. It must once have stood at a higher level, and been drained 
southwards by the Enjororowa valley. 

ItaliEXi Bomaliland Frontier* — In the March number of the BolUttino of 
the Italian Geographical Society there is reproduced a lengthy statement by Signor 
Tittoni, the Italian Minister of Foreign Affairs, relative to the frontier of Italian 
Somaliland on the side of Abyssinia. The treaty of peace concluded after the 
battle of Adowa in 1896, which is sometimes given as authority for the usual 
definition of the frontier as a line running at a distance of ISO miles from the coast, 
is innocent of any reference to the subject. Signor Tittoni stated that, with other 
frontier questions, the limitation of the Italian possessions bordering the Indian 
ocean was discuss^ between the Emperor Menelik and Major Nerazzini, acting on 
behalf of the Italian Government, in 1897. Menelik was ready to recognize as the 
boundary a line extending from the southern frontier of British Somaliland to the 
Juba river, parallel to the coast, and roughly at a distance of 180 miles (circa 
180 migUa) from it. As thus de^ed on the maps employed in the negotiations 
the frontier joined the Juba “ at the point where are marked the cataracts of Van 
dor Deoken,” a little above Bardera. This arrangement left outside of the Italian 
zone the station of Lugh, which had been occupied by Captain B6ttego in December, 
1805, but in this the Italian Government found itself forced to acquiesce (Septemlwr, 
1897). Since then, however, claims have repeatedly been advanced to Italic 
possession of Lugh, being justified apparently on the ground that since the limits 
of Abyssinia in 1891, as indicated by Menelik in a letter to the Powers, did not 
extend to Lugh, the 1897 frontier must be regarded merely as the boundary-line 
between Italian territory and debatable ground. Signor Tittoni announced that 


• Mr. Muff does not appear to distinguish an earlier and later period of subsidence, 
as has been done by German observers further south (of. vol 81, p. 218). 
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lienelik was willing to dinouBS the defiDition of a frontier which would include 
Lngh within the Italian zone, bat that he demanded pecuniary oompeniation for 
the abandonment of his claims. Oa this baab a settlement has now been arranged. 
Subject to the approval of the Italian Parliament, a convention concluded on 
May 16 by the Italian representative at Adis Abeba with the Emperor Menelik 
fixes the starting-point of the frontier on the Juba river at Dolo, some distance 
above Lugb. From Dolo, which is situated at the oonfiuence of the Dawa river 
and the Qanabe Daria, the frontier is carried to the Webi Bhebeli, where it joins, 
and follows to the frontier of British Somaliland, the line laid down in the 1B97 
arrangement. The same convention fixes the fh>ntier of the Danakil country in 
Eritrea at a distance of 60 kilometres from the coast, while provision is made for 
the payment by Italy to Abyssinia of an indemnity of 3,000,000 lire (£120,000). 

The Deaiooation of North Central Africa. — The question whether the 
northern interior of Africa, especially the Sahara and neighbouring parts of the 
Sudan under French domination, is imdergoing a process of desiccation at 
the present day, is discussed by M. J. Lahache in a paper printed in the Bulletin 
of the MarseiUeB Geographical Society (vol. 81, 1907, pp. 149-185). The author, 
whose remarks are generally judicious and discriminating, points out what a large 
body of data is required before we can be in a position to give a definite answer to 
the question, and shows what divergent views have been put forward by different 
obse^ers, who have none the less had precisdy the same facts before them ; this 
being due no doubt in part to differences of temperament or point of view. Thus 
the confident statements of Leniant and others regarding the drying up of Lake 
Chad are opposed by facts adduced by equally careful observers. Discussing the 
causes put forward to account for the existence of the desert, M. Lahache regards 
the explanation of Schirmer, based on the rSgime of the winds, as decidedly pro- 
bable, though the conditions may, he considers, be more complicated than those 
sketched by that writer. As regards secondary causes, he lays more stress than 
seems justified on the effect of former rainfall in reducing the relief, and burying 
the suriace under the resulting dSbris, thus both destroying vegetation and causing 
the drainage to take place beneath the surface. For no reason is given why the 
process of denudation should, other things being equal, operate more forcibly in 
the Sahara than elsewhere. Among other secondary causes, the disorganized con- 
dition of the inhabitants may be in some measure accountable. M. Lahache 
believes that conditions have changed for the worse since Roman times, though 
possibly not more than has been the case in southern Europe. On the whole, he 
considers that the data do not justify belief in a progressive desiccation at the 
present day, though certain regions (such, e.y., as the basin of the Igharghar) have 
in the past suffered in an especial degree, while others have to a great extent 
escaped the desiccating intluenoes. The opinions quoted by the writer show how far 
we still are from arriving at a unanimous verdict regsrding the general character 
of the Sahara as a whole. This is no doubt due to the great local differences 
which prevail. The recent work of M. Gautier and others has supplied a useful 
warning against too hasty generalization regarding tlie desert character of the 
region as a whole, but there may be equal danger of a too decided reaction of 
opinion, based on observations in a few favoured localities. On the whol% there 
seems little reason to modify the opinion that vast areas of real desert exist, broken 
here and there by regions i^th more favourable oonditioos of relief. 

The Bisoovery of the TTbangL'—The credit justly due to the late Mr. 
Qronfoll for the discovery of this river having not always been assigned to him in 
Belgium, Sir Harry Johnston has addressed a letter on the subject to the ifeore- 
ment (Jliographique^ in which it was printed on May 3 (No. 13, 1908), with 
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appreciatory remarks by tli6 editor. Mr. Grenfell’s journals and notes (placed in Bir 
H. Jolmston’s hands for the purposes of the memoir on which the latter has been 
for some time engaged) show that the first disoorery of the mouth of the riyer was 
made in February, 1884, by Mr. Grenfell, who revisited the confluence in company 
with Mr. Comber in July of the same year, making his first ascent in the following 
October. The oonfiuencejwas visited by the Gmgo State officer, Captain Hanssens, 
two months after its first discovery. Sir IT. Johnston also makes the excellent 
suggestion that Grenfell’s name shall be commemorated by being given to the fklls 
of the Mobangi between Zc/ngo and Mokoangai, and urges that the names of 
Schweinfurth, Junker, and others should be similarly commemorated. Without 
any desire to detract from the value of Mr. Grenfell’s seivices, it may be pointed 
out that the Ubangi seems to have been heard of, if not seen, by Stanley on his 
first descent of the river, his map in * Through the Dark Continent ’ showing the 
river Kunya as probably existing in the position of the mouth of the Ubangi, a 
little above a rooky point which corresponds well with that of Ngombe. His name 
Kunya, too, is reproduced in Nkunja, the first French post established on the lower 
Ubangi, The name Ubangi was applied by him to a large district west of the 
main river. 

Dr. Pboh’s Expedition to South Africa.— On his way into the Interior of 
South-West Africa (Jourtial, vol. 80, p. 334), Dr. P5ch paid some attention to the 
question of the geographical conditions affecting the growth of the WelwiUchia in 
the Namib desert, and the results of his observations have been communicated to 
the Vienna Academy of Sciences. As was shown on the sketch-map accompany- 
ing Mr. Pearson’s account of his recent journey, printed last year in the Kvw 
BulUiin (of. Journal^ Maroh, 1908, p. 336), the occurrence of the Welwitckitk 
within the German territory seems to be now limited to a tract on the lower 
Swakop and Ehan rivers, measuring not more than 25 miles in its greatest length. 
One of the stations on the Windhuk railway situated within this tract has received 
its name from the plant, and it was hither that Dr. Poch proceeded for the study of 
the plant. He found that many of the specimens had suffered much from the 
ravages of locusts, which had committed a surprisiDg amount of damage, consider- 
ing the toughness of the leaves. No doubt on this account, some of the plants 
showed DO signs of floweriug. Many of the specimens were growing in the slight 
runnels made by running water, but Dr. Pdeh thinks that this is not due to the 
greater amount of moisture present in these (the flow of water beiog so rare an ocoui'^ 
rence), but to the fact that the seeds which fall here find it easier than elsewhere 
to ' push down their tap-roots into the subsoil. Attempts to obtain complete 
specimens were rendered difficult by the great depth to which the roots penetrate, 
and the hard (sometimes rocky) nature of the ground. Experiments at trans- 
planting specimens seem to have entirely failed so far, though seeds have suooessfully 
germinated. As a rule the plants grew with the upper part of their stems (which 
had an average diameter of 2 to 3 feet) raised above the surface, though they were 
sometimes covered with sand up to their leaves. Although Dr. Pooh observed flies 
about the "lalw flowers, these did not seem to visit the female plants, and he thinks 
that the pollen is transported by the agency of the wind, a light hreeae from the 
south-west being found to blow dwly about midday during his stay. Writing in 
January, the traveller announced his intention of making an early start for the 
interior by way of Gobahis and Rietfontein. 

The Oomoro Islands attached to Xadagaioar.— By a decree dated April 9, 
1908, the government hitherto known as that of Mayotte and Dependencies (which 
has embraced the whole Comoro group) has been plao^ under the supreme authority 
of the Governor-General of Madagascar, while retaining its adxninistrativs and 
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financial autonomy under a functionary appointed from the general colonial 
aervioe. 


AMSEIOA. 

ItoLean Canyon, Hamilton Eivor, Labrador.— By a decision of the 
Geographic Board of Canada, the canyon below the Grand falls of Hamilton river 
has be^ named “ McLean ” in honour of John McLean, an officer of the Hudson 
Bay Co., who discovered the falls and canyon in 1839, and gave a vivid description 
of them in his book entitled * Notes of Twenty-five Years' Service in the Hudson’s 
Bay Territory ' (vol. 2, p. 75). A note on Mr. H. G. Bryant’s visit to the falls 
appeared in the Proceedings P,0.8.f vol. 14, p. 49. 

Geographical Influences in the Making of Hew Jersey.— New Jersey 
is a state of paradoxes and contrasts. South Jersey, or three-Bfths of the state, 
is coastal plain, low, sandy, thickly peopled. Half of North Jersey is thin-soiled 
and largely ** forested.** Yet in the value of its farm-crops i)er acre. New Jersey 
takes the lead of all the states. For 250 miles its coast has no commercial harbour, 
yet Now Jersey ranks among the foremost industrial states. Endowed very poorly 
with raw material, minerals, and water-power, its capital invested in manufacturing 
far exceeds that invested fifty years ago in the whole of the United States. Yielding 
not an ounce of copper ore, nor of coal to smelt it, the state's first manufacturing 
industry is copper-smelting. Yielding not a drop of petroleum, its |)etrol6um- 
refining is a prominent industry. Within a few miles of one another may be 
admired on one hand Lakewood’s sumptnous hotels, and on the other the unpainted 
cabins of barefooted occupants. Close by the feverish enterprise and capital of 
New York city stretches the pine belt, the haunt of huckleberry pickers. An article 
by R. H. Whitbeck in the Journal of Geography (vol, 6, No, 6) shows how far 
these and other striking contraets are due to the state's position in the neighbour- 
hood of a dense and wealthy urban population. The commercial incapacity of the 
coast constitutes its peculiar qualification as a hotel resort for the great centres of 
wealth in its neighbourhood. Their demand, again, for products fresh from farm 
and dairy has evoked a ** garden state,** ont of a land very poorly provided agri- 
culturally. The value to the state of its proximity to New York City is indicated 
by the fact that seventy per cent, of its manufacturing capital is engrossed in plants 
close to New York — some on the water front, all of them close to the great coal- 
carrying railways. A striking example of the influence of topography is to be seen 
in the r6le played by First mountain, though less than 400 feet high, in separating 
a swarming metropolitan population on the one side from a sparse farming popula- 
tion on the other. Bumming up, the writer holds that the material growth of New 
Jersey is due, first and foremost, to its position between two great states, two great 
cities, and two great harbours. 

The Lower Coarse of the Piloomayo.— In the Buenos Aires Standard for 
February 21 appears the summary of a reiKJrt by two young Swiss- Argentines, 
brothers named Adalberto and Arnaldo Schmied, describing the results of expedi- 
tions in 1906 and 1907 to the swamps of the Tilcomayo, south of the 24th parallel. 
In his survey of the river from its junction with the Paraguay up to 22° south, the 
Norwegian engineer, Mr. Gunnar Lange, only skirted this great tract of swampy 
country on its western side ; and the German engineer, Mr. W. Herrmann, coming 
from the north, stopped short in his explorations at the entrance to the swamps 
(see Jowmaly vol. 29 , p. 461). Owing to its marshy character the country is 
difficult of examination, but the brothers Schmied claim that they have solved its 
hydrographical problems, and determined the true course of the Piloomayo through 
the swamps. This is still a matter of interest In the frontier relations between the 



THS MOKTHLT BEOOED. 


679 


Argentine Bepublic and 'Paraguay. As now represented, the riveiHsystem south 
of the 24th parallel differs materially from its generally accepted character. It 
appears that there are three main branches — the Bio Oonfuso, flowing into the 
Paraguay river a little below Villa Hayee, and what in the present report are called 
the northern and southern arms of the Piloomayo, uniting at Las Juntas just north 
of the 25th parallel, and thence flowing along the well-known course, agreed upon 
as the principal channel of the Pilcomayo, into the Paraguay river below Asuncion. 
The waters brought down by the Pilcomayo to Lake Chaja, at the head of the 
marshes, were found to flo v together till divided by a strip of high land. At the 
point of bifurcation a deep, narrow channel led to the left to the ditches of the* Bio 
Co^uso, while the larger volume of water flowed on into the southern arm of the 
Pilcomayo. On a rough sketch-map representing the results of these explorations 
the northern arm of the Pilcomayo, flowing between the southern arm and the Bio 
Confuso, is shown as a much smaller stream than either of the other two, and the 
opinion is expressed in the report that it is mainly fed from the rainfall of the 
marsh. The channel connecting Lake Ohaja with the southern arm of the Piloo- 
mayo is in places somewhat ill defined and choked with rushes, but it is regarded 
' by the brothers Schmeid as unmistakably the natural course of the Pilcomayo, and 
they believe that by clearing away the rushes much of the wastage of waters in 
the marshlands would be saved and a practicable if provisional waterway would be 
established, opening up a new line of commimications with the southern provinces 
of Bolivia. The stream designated the southern arm of the Pilcomayo, and identi- 
fied by the Argentine explorers as the main branch of the river, appears to be that 
shown by Stieler as the Bio del Instituto Geographlco. Stieler, however, though 
showing it as a southern (or western) loop, makes the northern (or eastern) loop 
the main river and the frontier between the Argentine Bepublic and Paraguay ; so 
that if the brothers Schmied are correct, their report is of considerable importance. 

eEVSBAL. 

The Ninth International Geographical Congress.— A * Livret des Excur- 
sions ’ has been issued in connection with the approaching Congress at Geneva, 
supplying not only the programmes of the excursions, but an instructive commentary 
on the scientific lessons to be gained from them. It may be obtained, at the price 
of 1*60 fr., from Prof. E. Chaix, 23 Avenue du Mail, Geneva. Those wishing to take 
part in the excursions are reminded that the latest date on which applications can 
be received is July 1. This applies to the excursions after the meeting, the latest 
date for those preceding it being June 1. 

Course of Oceanography at Bergen. — We are informed that a course of 
instruction in Oceanography, embracing the various branches of the subject, will 
again be held this year at Bergen, between August 10 and October 15, The fee 
charged is about £8, and those wishing to attend the course are directed to apply, 
before July 1, to the Oceanographical Institute of the Bergen Museum. 

Geographical Field Study under Prof. Davis.— Prof. Davis announces his 
intention of spending June and the greater part of July of this year in northern 
Italy and the Alps, studying certain geographical problems. Among the distriots 
which it is proposed to visit the following are mentioned : The north-eastern foot^ 
hills of the Apennines near Ancona ; the non-glaciated valleys of the north-east 
Apennines near Faenxa; the basin of Florence; portions of the Mediterranean 
coast ; various parts of the Po basin ; and various types of valleys in the Italian 
and French Alps and the Oevennes. In each case the lessons to be learnt regard- 
ing the evolution and physical relations of the existing surface forms will be 
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studied. Prof, Dsyii would be pleased to have associated with him a number of 
advanoed students, already somewhat practised in field study. The party may be 
joined and left at any time, as desire^ each member making his own travelling 
arrangements, and paying his own expenses, although, while the party is together, 
it is expected that plans will be made in common. A general reunion is proposed, 
about July 18, in or near Qrenoble, for the presentation and discussion of the 
various studies. Prof. Davis may be addressed c/o Rnsten & Go., Turin, until 
June 80. A statement of qualifications or letter of introduction should be sent 
to him by those desirous of joining the parly. 

Lectwahip in Geography at Glasgow UniTenity.— We are ploaaed to 
learn that the Court of Glasgow University has decided to establish a lectureship 
in geography, thus adding another to the encouraging signs of the interest which 
the subject is now attracting in educational clrclea. 

The Oxford School of Geography.— Mr. H. 0. Beckit, m.a., Balliol College, 
has been appointed assistant to the Reader in Geography at Oxford for the year 
1908-9. 1^. Beckit has been assisting Dr. A. Strahan, f.b.8., in the work of the 
River Investigation Committee iU the Exe basin. 


OBITUARY. 


Colonel A. W. Baird. E.E.. C S.I.. F.B,8.. and 
Colonel H. F. Blair. RE. 

QaioKLT following in the footsteps of Bir Richard Strachey, two of his brother 
officers in the Royal Engineers, members of the Royal Geographical Society, liave 
also passed across the borderland which separates the known from the great 
unknown. 

First to cross was Colonel A. W. Baird, who died on April 2. Colonel Baird 
served most of his time in India, where, as a member of the scientific branch of the 
Survey Department, he was one of the first to investigate the problems of tidal 
movement, and to reduce to a system the complicated series of observations which 
were necessary in order to determine tidal action, and to solve the intricate 
problems surrounding mean sea-level. Under his guidance as executive officer, 
stations of observation were founded on Asiatic shores from the Bay of Bengal to 
the Mediterranean, and a system of registration inaugurated which furnishes the 
mass of data on which we base predictions. Colonel Baird had, at least, the 
satisfaction of seeing tidal observation recognized as a most important branch 
of the scientific investigations undertaken by the Survey of India. To considerable 
mathematical ability he added the gift of conscientious thoroughness In every 
detail of bis work, and he well earned the distinction conferred on him when he 
was elected to a fellowship of the Royal Society. During the later years of his 
Indian career he held the important post of mint-master in Calcutta, and his 
services in that capacity earned him the distinction of Companionship of the Star 
of India, and the direct and formal recognition of the Government. 

After more than thirty-seven years of active work, dating from his first 
commission in December, 1861, Colonel Baird retired to his pretty Scotch home, 
near Elgin, and there he continued to take a keen and lively interest in all around 
him until declining health warned him of the necessity for rest. He died very 
suddenly whilst under medical advice in Londoo. 

Colonel H. F. Bl^ belonged to the earlier school of Addisoombe, and, like 
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Straohey, was a member i)f that distinguished body of public servants— the Bengal 
Engineers — ^under the old oompany’s regime, ** Tooney ** Blair may be said to have 
made his mark from the very oommencement of his career. Bles^ with a sound 
physique and strong vitality, he was always to the front in any college enterprise. 
He obtained his oommission in June, 1856, and his first active service in India was 
in the Ambeyla campaign, where he distinguished himself by an almost too 
prominent activity in face of the \ enemy* Probably few men on the Indian 
frontier had such an intimate knowledge of the tribes^people of the Afridi Imder, 
or made such excellent use of them. Under Blair, the Zakka Khel were a hard- 
working and peaceable folk, who made roads and dug ditches with all the fervour 
of reformed navvies. 

It was his remarkable personality (as it was with Sir Robert Sandeman or Sir 
James Browne) which won him, not morely the respect, but the implicit obedience 
of all these unruly border people. During the Afghan war of 1878-80, he 
soldiered with the Khaibar force, and it was then that his exoeptional capacity 
for rapid field engineering proved so practically valuable. He retired soon after 
the war in 1883, and lived chiefly in London, where his keen intellect and sound 
technical ability have ever been at the service of the public in municipal and civil 
administrative work — even after the terrible affliction of blindness had befallen 
him. Then, perhaps, in the darkness of his daily life, was his courage and 
resolution most severely tried. Yet they never failed him. His home was still 
the home of his many frontier friends, and his cheery welcome was for them all. 
Always keenly interested in geographical enterprise, it almost seemed as if the 
map of the world was graven on his memory ; so that men, discussing with him the 
prospects of the world’s new ways, forgot that they were talking to one who could 
no longer see. Undistinguished by stars and ribbons, it may well be doubted 
whether any finer soldier ever trod the rocky soil of the Indian frontier than 
Henry Francis Blair. He died on April 15, at the age of 71. 

T. H, H. 


CORRESPONDENCE. 

The Mapping of Lake Chad. 

Mb. Boyd Alexander, in his book published in 1907, ‘Prom the Niger to the 
Nile,’ puts forward the following claim ; “ To sum up as shortly as possible the 
scientific results of the expedition. . . . Secondly, the exploration and mapping 
of Lake Chad, which has considerably altered the idea previously held of that 
region, and has made the lake into two,” * 

Sir Harry Johnston, in his review of Mr. Alexander’s work in the Geographical 
Journal of February, 1908, writes, “Barth and Naohtigal added somewhat to 
our knowledge of the countries round this sheet of water, but so far as actual 
survey work went^ it was never entitled to more than a dotted outline until this 
last expedition undertaken by the two Alexanders and their companions, Gosling 
and Talbot.” 

In the Geographical Journal for March, 1908, A. K. gives a brief account 
of the sources of our information with regard to Lake Chad, pointing out that 
“ it is to the French officers that we owe, almost entirely, our present knowledge.” 

The statement of A. E. appears to the present writer to be striotly accurate. 
It is not possible to allow the justice of the olsitn made by Mr. Alexander and 
supported by Sir Harry Johnston. 


* Vol. 2, pp. 375, 376. 
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1 must ask leave to quote a portion of an article by M. Andr4 Meyrenil in the 
March number of the Bulltiin du Comite de VAfrique Frangaise, in which reference 
is made to Sir Harry Johnston’s remark quoted above: **En tout cas, pour M. 
Johnston, le principal r^sultat des efforts de ses vailiants oompatriotes r^sidorait 
dans r^tude qu'ils ont faite du Tchad qui ne fut, ajoute-t-il, jamais reprdsente par 
autre chose qu’un pointilld jusqu’^ leur arrivde but ses bords. 

** 11 eat peine besoin devant los lecteurs du Bulletin de relever ce qu’il y a 
d'inexact une pareille affirmation, U n’esi possible, en effet, de la formuler 

qu’& la condition d’oublier compl^tement les travauz pourtant si nombreux et si 
complete de nos officiers et de nos fonotionnaires du Ohari. Comment ne b’dtonnerait- 
on pas de constater qu'un dcrivain aussi avisd que M. Johnston ignore que depute 
que Gentil dt flotter sur le Tcha4 le premier bateau k vapour cn 1897, jusqu’tl 
rapparition de la belle carte du Gapitaine Tilho, en 1906, dans la Olographic ^ il 
ne a’est pom ainsi dire pas passd une annde oh n’ait etu publide dans lee revues 
fran^aises quelqne dtude sur le lac fameux. . . 

If any one questions the facte that not only were the French the first to make 
a satisfactory map of Lake Chad, but that they did it with a thoroughness and an 
accuracy which relegate all other mapping of the lake, which has been hitherto 
carried out, to a secondary position, he should read Captain Tilho’s article on the 
exploration of Lake Chad in La Q^ographie of March, 1906, and study the 
excellent map which accompanies that article. 

A. K.’s note elicited from Sir Harry Johnston and Mr. Alexander letters which 
appeared in the April issue of the Geographical Journal* 1 hope that the former 
will forgive me if 1 say that a clear inference to be drawn from his letter is that 
up to the time of writing it he had not seen the aboye-quoted number of La 
Odographie. 

C. F. Close. 

Note. — Mr. Alexander reminds us that three latitudes were taken by Mr. 
Talbot in the northern portion of the lake, and mentions **the astronomical 
determining of the position of Kaddai.” The latter expression would seem to 
include the determination of longitude, but this is not mentioned in the note on 
his map. For the construction of the French map, showing the state of Chad at 
the end of April, 1904, thirteen positions on or near the shore of the lake were 
fixed in latitude, the longitudes of four of these wore determined by occultations, 
and of nine by transport of chronometers. Mr. Alexander adjusted his traverses 
on four of these positions determined by Captain Tilho, and has acknowledged the 
fact on his map. An inset to Mr. Alexander’s map shows the ** shore-lino formerly 
determined,” and the outline of this appears to bo based on Captain Tilho’s map of 
1906, which is of a far more detailed character than that of Mr. Alexander. 

May 15, 1903. 

May I ask Major Close to refer to the War Office Map, October, 1905, General 
Staff, No. 2077, on which our “ additional route,” to use A. K.’s description, in 
the northern half of the lake appears for the first time ? If Major Close will study 
the route” carefully, he will see that it follows a shore-line determined by us, 
which greatly reduces the previously accepted size of the northern portion. More- 
over, our observations proved that the lake is divided into two, and my statement 
to tliat effect was published in the Oeographioal Journal of November, 1905. 

The altered idea of the lake shown by the French in their map, published 
in La Qeograjihie^ March, 190G, goes a good way to bear mo out, though they 
do not completely Re])a]pate the two parts, but show a passage between. 
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I still hold to my Bti^tlsment that the lake is divided into two, and in view 
of this fact and of the alteration made by us in the north-eastern shore-line, I see 
no reason why I should depart from my words which said that the work of our 
expedition ** has considerably altered the idea previously held of the region, and has 
made the lake into two.’* 

I am not so ill content that Major Close should keep “ A. K.” company ; while I 
am proud to know that the honour which the Royal Geographical Society is giving 
this year in recognition of the work of oui expedition, is identified by that body 
with our record on Lake Chad. 

Kaddai was longitudinally determined by sextant observations. 

Boyd ALEXAttnsB. 

The QiLestiozi of Mr. Johnsons Hi§^h Camp. 

In some remarks in the March Qeograpliicdl Journal, p. 346, under the title 
of Mr. Johnson’s Ascent of E 61,” Dr. Longstaff says a statement of mine, made 
in reply to an incorrect statement of his in the Journal of January, 1908, “ought 
®ot to pass unnoticed.” 

1 would call Dr. Longstaff’s attention to the desirability, when criticizing the 
statements of others, of defining his own position with more precision than he has 
done in this case. On p. 41 of the Geographical Journal of January, 1908, ho 
states, as bo has elsewhere stated, that Mr. Johnson “spent a night at over 
22,000 feet in the Kuen Lun when surveying beyond the Changchenmo in 

1864. ” It was to this statement that the passage criticized referred, which was 
intended to show the improbability of a high camp, °\ich as Dr. Longstafif alleges, 
having been made in this region or district. 

On p. 345 of the March Journal, Longstafif again says, “Johnson’s high 
camp was made in 18G4, on his way to the Yarkand road from the neighbourhood of 
tho Shay ok river,” and adds that “ he ascended E Cl many miles to the east in 

1865. ” It will be noted that E 01 stands in the region in which Dr. Longstafif 
says the high camp was made in 1864. To this second statement the passage 
criticized did not refer. 

To which of these statements is one to understand that Dr. Longstaff adheres ? 
The two regions mentioned are, as he points out, a considerable distance apart, and 
quite different in character, the latter being far more inaccessible, and its mountains 
higher. It is evident that Mr. Johnson could not have made the high camp in 
both regions at the same time. 

Now, the only thing connected with Mr. Johnson’s explorations that my paper 
concerned itself with was the question whether Mr. Johnson claimed to have camped 
at over 22,000 feet, and, if so, where this claim is recorded. Dr. Longstafif asserts 
as a fact that he camped at this altitude, and gives several references, presumably 
in support of this assertion, in three of whiiii, containing accounts of Mr. 
Johnson’s 6Zi)lorations, 1 was unable, as 1 stated, to find any mention of such a 
camp. 

The identity of E 61 with or the “ Muztagh,” and Mr. Johnson’s building of 
“masonry platforms” at 21,500 feet are interesting items, but they throw no light 
on the question at issue. 

If 1 have overlooked Mr. Johnson’s statement of his claim, or if Dr. Longstafif 
thinks I am in error in declining to accept his own statement as to the camp in 
question without adequate evidence, it is a simple matter for him to point out 
where Mr. Johnson’s claim (not that of other persons for him) can be found, and 
describe the method he employed to determine the altitude of the camp, so that an 
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opiDion may be formed at to the oorreotness of hie oooohuloii. In doing Uile It (■ 
not neoesiary to die nay of his ooUateral achieTemente. 

William Huim Wobkmav. 

Lucknow, March 31, 1908. 


Surface Forma in Weatem South Amorlon. 

Northwood, Middleeex, April 20, 1908. 

Id the April Journal appears some interesting matter relative to snow-formations, 
or niei^ fienitente^ also sand-dunes. The west side of South America offers— 
especially in Pern— an exceptionally Interesting field for the obseryanoe of desert 
and mountain phenomena, especially those induced by asolian action and peonliar 
climatic conditions. As regards the pillars, or pent>n/e^, as they have been fanci- 
fully termed, they are not confiDed to snow, but in the foothills of the western 
Andine desert region are to be seen in earth, and might be called iUmu pen%ttnte$ 
with equal reason.* 1 have observed singular pillars of this nature here, generally 
consisting of a tapering cone of soil capped at the top by a large pebble, or even a 
rook. I have also noted similar but much emallor structures on the plateau of 
Anahuac, Mexico. The surrounding level has, of course, been worn down by the 
action of wind, sun, and rain (although parts of those regions are rainless) ; the 
stone fonuing a sheltering and consolidating covering. In the Chilean Andes of 
Tarapaoi there exists in a certain place some remarkable series of pillars of earthy 
mud, formed by disintegrated rock. These strange pillars, which look like groups 
of statuary, often arc of 10 to 30 feet in height, formed of material impregnate 
with sulphate of lime. During the day and under the heat of the sun they become 
soft and with a muddy-appearing surface, but at night become exceedingly hard, 
like frozen mud — the effect of temperature upon the sulphate of lime which they 
contain. The elevation is more than 14,000 feet. In the Peruvian Andes very 
remarkable gravel and conglomerate pillars are enoonntered at high elevationa of 
the most weird forms, also due in some cases to action brought about by mineral 
impregnation. 

A word as to sand-dunes. The coast plains of Peru and Northern Chile 
form an absolutely rainless region, and here asolian action plays strange 
pranks with the fine drifting sand. I have observed the singular midanoB^ or 
travelling creBoent-shaped dunes, hero in a most perfect form, especially near 
Camani and on the deserts west of Arequipa. I made careful observations ^ some 
of these dunes, with measurementH, but at the moment have not my notebook at 
hand. I observed an ** army ” of hundreds of them in their slow movement across 
the plain. Of course, the movement is not visible without close observation, and 
depends upon the force of the wind. It might amount to 1 or 2 feet in an hour 
when the breeze blows briskly. On the sea verge I observed them being ** bom ** ; 
that is, they evolved out of a %nk of tfine dry sand, took their characteristic 
crescent form on a flat upper beach, and were strung out away inland, all of 
similar shape and proportion, but of varying sizes. The asolian ripples on their 
backs — which, of course, is the cause of movement by the constant changing of 
place of the particles — reminded me of the quivering of the skin of an animal. 1 
have spoken of these dunes and the region generally in a recent book— the * Andes 
and the Amazon.* 

C. Reginald Enook. 

* The parallelism between the penitenUti and the well-known earth-pyramids bat 

alio Wn suggested by Dr. S. Gfiniher (of. Journal, vol. 86, p. 91). 
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MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

Twelfth Meeting, April 13, 1908* The Right lion. Sir Geobqb T. 
Goldie, K.0.m.q., d.c.l., ll.d., f.r, 8., President, in the Ohair. 

Elbotions. — George Bailey Beale, M.J.; Btv. James Bedyate Brown; ffaigk 
Olapham ; Nugent Medd C‘,ougher ; Lieut, •Colonel IT. S Davies; Bev, Thomas 
Davis; George Victor Septimus Dunn; Major the Hon, Algernon Hanhury- 
Tracey, B,U,G,y C,M,G. ; Otto ffonigman ; Leonard Vallance Lees ; George Lynch ; 
Cayaain iT, U. Mathews (Joth Fusiliers); Janies William Miller, M.A.; Lieut, 
Henry Gibbon Moore, B,0,A. ; Lord William T^rcy ; John S, du JPlessis ; Joa^, 
Maria Bivas’Oroot ; Cowper Frederick Wollaston Rochfort; Thomas x^ank 
Southam, M.D,; Lieut, W, R, Thompson, R.G,A,; Francisco Jose Urrutia ; 
Job 71 Baxter Wyles. 


‘ Honorary OoRUEhroNOiNQ Mkiibbrs. 

Dr. A. V. Grigoriev, for many years Secretary Russiayi Geographical SodHy ; 
Prof. Dr. G. Hellmann, Director Royal Meteorological Institute, President Berlin 
Geographical Society. 

The paper road was : — 

“ Explorations ou and around Prince Charles Foreland, Spitsbergen.” By Dr. 
W. S. Bruce. 


Thirteenth Meeting, May 11, 1908, —The Right Hon. Sir Gkoroe T. 

Goldie, k.c.m.q., d.c.l., ll.d., f.b.s., PreBident, in the Ohair. 

Eleotionb. — Matthew Cameron Blair; Norman Ferutua Brander ; George 
W. H. Burton ; J^eter Henry Clutterbuck ; Rolfert Gordon Finlayson ; Frederick 
Beckles Gall; Bev. William Gilchrist; Gideon Oledhill; George Moss Lloyd, 
M.A. ; William Clements Logan ; Fdward Francis Southan Newman ; Edmund 
R. Newman; Captain Ffordr Searight (J)ragoo7i Guards); Jose Sebastiao Quil- 
herine Leao de Midler e Sousa, 

The pai)er road was : — 

“ Geographical Conditions and Railway Construction in the Balkan Peninsula.” 
By Noel E. Buxton. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additwiw to the Library. 

Jtj UPWARD HSAWOOD, MA., Librarian, R.a.8. 

The following abbrerlationa of nonna and the adjeotivefl derived fifom them are 
employed to indicate the source of artidea from other pnUioatkmi. Geographical 
names are ai a mle written in full 

No. VI.— Junk, 1908. 3 i. 
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A. Aoftdemy, AMdemie, Aksdamia 
Abh. =:: AbhAndlnngeB. 

Ann. = Annak, AnnnlM, Annakn. 

B s Bulletin, BoUettino, Boletim. 

C6L s= Oobmiea. 

Oom. sc Oommaroe. 

0. B. s Oomptea Bendaa. 

B. as Brdkonde. 

G^gi^^^^jGUSofraphiB, Geografla. 

1. = Imtitate, Inffeitntion. 
la. as Izreati^ 

J. = JonmaL 

Jb. B Jahrbnoh. 

k.k. s kaiaerlioh nod konlglieh. 

M. s Mitteilnngan. 


Mag. B Magaiine. 

Mem. (Mdm.) = Memoln. M^moirea. 
Mat (indt) B Metaorologioat 
P. m Pioeeodinga. 

B. sr BoyaL 

Bar. (Biy.) = Beyiaw, Bayne, Biyiata. 
6. s i^iaty, Sooi^ Balakab. 

Ba B Baiei^a). 

Bitab. B Bitaungabarkiht 
T. B Tianaaotiona. 

Ta B Tydaohrift, Tidakrift 

Y. as Yefein. 

Yarb. m Yerbandlnngao. 

W. B Wiaaanaehaft, and oomponnda. 

Z. B Zaitaobrift. 

Zap. B Zapiaki. 


On aooount of the ambb^ty of the worda oekiao, eto., the aiae of booka in 

the list below ia denoted by the length and breadth of the coyer in inobea to the neareat 
half-inoh. The aiae of the Journal ia 10 x 6}. 


A aeUetioa of the worka in thii liat will be lotiead alaawLaxt in tba JoirmaL*’ 


EUBOPl. 

Faroea—Phytogeography. Oettnfeld. 

The land-yegetetion of the Fnrdee, with speoial referencM' tu th(‘ higher plantf. 
By C. H. Ostenfeld. (Repriate<l from Botany of the Ffieniee/ part iii.) 

Cxjpeuhagen, 1908. Siae 10 X pp. 805-1026. Jliustrations. PrenenUd by the 
Author. 

Franot— Oortiea. Bobibler. 

Schwtiur-Alptnr'luhil (1905<6): 244-267; 42(1906-7): 291-311. 

In Konika. Von Dr. Willi. Hohibler. Ulrntration*. 

France— Hwanlt. B.8. Languedoc. Q. 80(1907): 87-99. Berthele. 

Une nouyelle bypotbbso sur I'origine da nom de Montpollior. Par Joa Boriheld. 
France— Hiatorieal. J.fr., iSTetr Fork 6 (1907) : 113-117. lelbrion. 

CmfULT and the Central Plateau of Franco. By Mark S. W. Jeffenton. Skelclftnap. 
Traoee tlie influence of geography on Oiomr’B oampaigns. 

Franoe— Landei. Paniagua. 

B.8 a. Com, Bordeaux 27 (1901) : 214-227, 242-251, 261-271, 286-291. 

Lee Oeltoe Bretone oi Ice Phocceiut daue lee Landes de la Uae<K;gQc. Far A de 
Paniagua. 

Franoe — Plaee-names. Meurral. 

Gloseairc dee nome topograph iquee lee plue ueitee dans le Sud-Ket de lu Franco 
< t lee Alpoe ^OccidcntaUe, i’ar Daniel Mourral. Grimoble: X. Drevct, [i4ot 
daiedt 1907]. Bizo 9 X 5J, pp 124. J^rice 3«. 2d. 

France, flouth-Eait. B.8. Jjangiiedoc. C. ZO {IdOl) : ]l.'>-12ri. Sorre. 

L'hahitation dans lee plainos littoralotf du golfo du Lion. Par Maximilicn Borro. 

On types of liouecs oe iufluonotd by geograjihical conditions. 

Franee— West Coast. La G., B,8.G. Parii 16 (1907) : 309-314. Oloniot. 

Beceuts cas d'drosion sur Ics cotes du Poitou et do la Haintonge. Par Etienne 
(Jlouzoi. 8)tetch-map. 

Gkrmany — Bavaria— Danube. 7 ’etermonns JR. 53 (1907) : 280-284. Barth. 

Die Yersickorung der Donau im Bchw'abischen Jura, Yon Dr. Chr. O. Barth. 
Skeieh^mapt. 

OsTBUiny — Bremen. DeuiBohe O. BliUler 80(1907); 78 181. Bauerf. 

Der breoiiiobo Binnenvorkehr in dor Zeit doe grossen Fruohtfuhrwerks. You 
Friedrich Hauers. Map. 

Deals principally with the rood traffic in the early part of the niuoteenih century. 
Oermany-FmuU. Meteord. Z. 84 (1907) : 289 -295. flehnbtft. 

IJelM^r den Utglicben W’urmcgang im Poarstciner 8uo. You J. Bohubert. Map 
and Diagram. 
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Oermuj-BhiM. 4fffH«r» 84 (1W8) : 487-602. XarniM. 

The Bhlne. By T. Miller Maguire. •« 

Treats of the Bhine in its relations with hn^n aotivlties. 

Germany— Baale. M,0. Ge$. Jena 86 (1907) : 1-23. Xngel. 

Dio Bohiffahrt dor Saale und die Beziehungen des Klimas zu dcrsolbon. Von 
Dr. Eugen Engel. Diagram, 

Kee ante, p. 671. 

Oennany— ShlpFlng. Deuteehe G. Bl&tter 80 (1907) . 45-54. Lindenaiui, 

Der Aufsohwnng der deuteohen Seesohiffahrt durch Dampferbetrieb. Von Dr. M. 
Lindeman. 

Germany— Thuringia. M.G. Gea. Jena 26 (1907) : 24-31. Garbing. 

Die friihere Ausdehnung des Waldos in Siidwust-Tliiiringon. Von Luise Gerbing. 
^fap. 

Greece— Santa llanra. PHiermanna M 68 (1907) ; 269-278. Partsoh. 

Das Alter der Inselnatur von Lenkas. Nach dos Dnuptmann v. Mar^e nAier 
Aufnahmo beleuohtet yon Ptof. J. Partsoh. Map. 

Disousses the former oonneotion with the mainland. (See May number, p. 564.) 
Holland— Language. Thinun. 

Dutch self-taught, with phonetic pronunciation. By Ciu>tain C. A. Thimm. 
2nd edition. London : E. Marlborough ^ Co., 1907. Size 7^ x 5, pp. 120. 
Price 2a. 6ci. Preaenied hy the Publiahera. 

Italy. Lathrop. 

Sunny Days in Italy, by Elise Lathrop. London: T. Werner T.(nuric, [1908]. 
Size 9x6, pp. zii. and 324. Illuatraiiom, Price 10^. Od. net. PreaetUed by the 
Puhiiahei . 

Italy — Handbook. Baedeker. 

Southern Italy and Sicily, with excursions to Malta, Sardinia, Tunis, and Corfu. 
Handbook for travollers by Karl Baedeker. 15th edition Leipzig (fjondon : 
Dulau & Co.), 1908. Size 6.^ x 4, pp. liv. and 488. Mapa and Plana. Price 6s. 
Tw) copm^ preaenied hy the Editor and Publiahera. 

Italy— Borne. Toung. 

[“ Murray’s lltindbook for Home and the Campagna. Edited by Norwood 
Young. 17th edition. London; E. Stanford, 1908. Size 7 x 4^, pp. xii., 526, and 
172 Mapa and Plana. Price lOn. Preaented by the Puhliaher. 

This edition has been completely revised and in part rewritten. 

Mediterranean. Pisoher. 

Mittelmeorbildor : gesammelto Abhaudlungon zur Kundo der Mittelmcerl'ander. 
Von Dr. 'J'heobald Fischer. Neue Folge. Leipzig, etc. : B. G. Toubnor, 1908. 
Size X 5J, pp. iv. and 424. Sketch-mapa. Price Gm. Presented by the Publisher. 

A second series of studies on the geography of the Mediterranean oountries. 

Bhine. Mackinder, 

The Bhine its valley and history. By II. J. Mackinder. Loudon: C'hatto ft 
Windus, 1908. Size 9^ x 6, pp. 226. Mapa and Illuatrationa. Price 20a. net, 
Preaenied by the Publiahera. 

Bussia— Bt. Feteziburg. Gribeyedoff. 

J3.^. imp. 8c.t 8t. Peterahurg 28 (1905): 195-204. 

Lee inondations de St. Petersbourg, et quelquos traits oaraotdristiqnes des inonda- 
tioDS de 1824, 1822 ot 1777. Par B. Gribolcdov. Maps and Diagrams. [In Buesian.] 

Switzerland— BeuM Batin. 

Hcgime des eaux en Suisse. Bassin de la Beuss depuis see sources jusqu’h TAar. 
p" partie et 2* partie, 2” moitid. Ezooute ot public pur lo Bureau bydro- 
mdtrique fdddral. Bern, 1903-1905. Size 15 x 10, pp, (port 1) 10 ; (pert 2, 11.) 66. 
Plana^ SeoHona^ and Illuatrationa, 

Switzerland — Bhine Basin. 

lidglme des eaux en Suisse. Bassin da Bhiu d^uis .ses sources jusqu’h Pom- 
bouohure dc la Tamina. 2* et 3" parties et 1™ Supplement [m 1 vol.], pp. 8 ; 

IP pnrtie, A (pp. 20); 8® partie, B, I’® moitid ^p. 6); 2® moitid (pp. 11); 8® 
partie) O (pp. 6). Ezeoutd et publid par le Bureau hydromdtrique fdddral. 
Bem, 1901-1906. Site 16 x 10. P/ana, B^tona, and Illuatrationa, 
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Central Ana. Hadin. 

SciouLiiio reiaultH of a journey in C'entral Asia, 1899-11)02. By Dr 8veu Hedln. 
Vol. 8 . North and Tibet, by Dr. Sven Iledin (pp. 694); vol. 4 . Central 

and 'West Tibet, by the same (p]>. b.H): vol. 6, ipart i.6, Meteorologie, von Dr. 
Nils Ekholm, ii. Toil (pp. 48) ; vol. 6, part ii. Lea ubservationi astronomiquea, 
oalouldes et redigcos par Dr. E. G. Olsson (pp. 472); vol. 6, part ii. Geology, by 
Dr. Itelge Backstrom and Harold Johansson (pp. 18); vol. 6, part ili. Uaoiul 
types from Western and CXmtral Asia, drawn by Dr. Bvdu Hedin. Maps, part Hi. 
Stockholm, 1905-07. Size (text) 12* X 10. (maps) 10 X 12. Mapn, 11 1 uit rat ions, 
awJ Sectiiins. Presenled hy Ihr. ami tlcdin. 

Ceylon. Cave. 

The Book of Ceylon, being a guide to its railway system and an at'count of its 
varied attrHctbnis for the visitor and tourist. By Honry W. C'ave. London ; 
Cussoll & Co , 1908. Size 9 x G, pp. xvi. and GCl. Map, Plan, and lllu<^tndion*. 
Vrii* 12«. net. PrcsenUd, hy the rublishert, 

Ceylon, Willis. 

Ceylon: a handbook for tho resident and the traveller. By J. C. Willis. Odombo 
(lAiudon , Duluu & Co ), 1907. Size 8^ x 5|, pp. iv. and 248. Map* and Ulus- 
iraiioti$. Price 5«. net. J're enled by the PubltMhern. 

A model of whut such liancl books should )xi. 

China— Historical, Hirth 

The ancient historj of China, to tlu* end of tho Clam Dynasty. By Dr. Friedrich 
Hirth. New York; tkdnmbia Uiiivorsity l^ress, 1908. Size 8 x 6J, pp. xx. and 
984. SUteJi-map. Price |2..’»0 ttef Piesented by the Macmillan Co. 

Eastern Asia — Sakhalin. J.O. I'Ohyd O.S. 19 (\*Mn): 097-708.70.") 787. Takoyama. 
Narrative of a geographical excursion to Sakhalin. By Matajiro Yokoyama. Illus- 
trations. [In Japanese.] 

India. Rees. 

The real India. By J. D. Eocs. Loudon: Methuen A C’o., 1908 Size 9 x 6^, 
pp. xii and 952. Portrait. Price 10«. Bd. net. Presented by the Publishers. 

India— Himalaya. Workman 

loc-lK>und hoi^^hts of the Mustivgh . an account of two st asons of pionci^r explora- 
tion and high climbing in tho Baltistau Himalaya. By Funny Bullock Workman 
and Dr. William Hunter M'orkman. London. A. ('onsiablo & Co., 1908 Size 
9* X 6|. pp. xvi. and 411. Maps, Portraits^ and Illusiraiions. Price 21i. net. 
Presented by the Publishers. [To bo reviewed J 

Indochina — Oommunioations. Barthllsmy. 

P. C4miU Asit Franpaisel (1907): 482-489 
Conference du Lieutenant li. Barlheletuy [sur le probleme de I'isolalioudu Laos] 
Map.. 

Japan Bonin Islands. J G. Tohyo G.N. 19 (1907) : 56'.)-.578, 00.5 G77. Hattoii. 

'J'hc distribution of pluntu in the Bonin islands. By Uirolaro Hattori. Slet< li-mnp. 

[ In Japanese ] 

Japan— Korea. Websr. 

On the Korean Inngnage, and the reading of Chinese oharaeters. By K. J. Weber 
(pp. 18). lTo[)osed trauBoription of the names of Korean towns. By tho same 
(pp. 0), (Imperial Itussian (loograplucal Bocicty : Cartographical Commission, 
1907.) HizoLiJxHi. 

Japan— Korea. Inone. 

J.(J. Tokyd O.S., 19(1907): 523 537,025 039,710-738,799-818, 853-864. 
Geology and mineral resources of Korea. By Kinosuko Inouc. Map and Seeiion. 

[In Japanese.] 

Japan — Lakes. J.G. Tokyo Q.S. 19(1907): 19-2.5, 902-918. Tanaka. 

On the lakes of the clicked basin of tho Henoumi, Eai. By Akamaro Tanaka. 
Map (p. 522), [In Japanese.] 

Japan— Volcano Islands, J.G. Tokyo U.ti. 19 (llHi7): 597-550, 099 054. Waklmiau. 

On the Iwojinju, or Volcano Islands. By Tetsugoro Wakimixu. Map and JUusira- 
Huns, [In Japanese.] 
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Malay Arohipelago. . O.Z. 18 (1907) ; 425-438. Martin, 

Ein zweiter Beitrag zur Frago iiaoh d<)r Entstehung des oBtindiaohoQ Archlpela 
Ein Vortrag yon K. Martin. 

Malay Panininla— Xelantan. Graliam. 

Kelantan : a atate of the Malay PeninBnla. A handbook of information by W. A. 
Graham. Glasgow : J. MaoLohose & Sons, 190K. Size 8x5, pp. xii. and 14U. 
Map and lUutiratioiM. Price 5a. net. Preemted hy the Publishers. 

Rnsiia— Oanoaani. Karpoyioh. 

Travaux Carnet O. Physique^ University Imp. St. Petersburg, No. 3 (1906). 21-32. 
Lee reoherohes dn lao Tamboukan. Par I. Karpovich. Map and Diagram. [In 
Knssian; Fronoh p. 116.] 

Raiiia— Siberia— Early Map. Grigorieff. 

Cn an original map of Siberia of the Hcycnteenth century (the work of Semena 
RemezoflO- Uy A. Grlgorioff. Size 9J x 6, pp. 874-381. [In Ruagian.] 

Seo April number, p. 442. 

Russia— Siberia— Early Map. 2. Oea. E. Beilin (1908) : 36-41. Mlohow. 

B(^mo 0 ow 8 Originalkarte von Sibiricn aus dem 17. Jahrhundert. Von H. Miohow. 
Russian Turkestan. Fedohenko. 

( ’onspeotna Floras Turkrstanico) Biimmary of the plants of Rngsian Turkestan. 

By O. A. Fodchenko and B. A. Fedohenko. Part i. (Bulletin of the Tarheatan 
Branoh, Imperial Buesian Geographical Society, Supplement to vol. 6.) St. 
Petersburg, 1906. Size 11 x 7J, pp. 90. [In Ruaaian.] 

Siam - Teak, Hosseus. 

Das Toahholz in Siam. Von Dr. (J. C. Ifosaoua. (Sonderabdmok ans dem ” Tro- 
penpflonzer,” 1907, Boiheft 5.) Size 9i X 6^, pp. 878-391. Map and lllunt rations, 

AFRICA. 

Africa. Selous. 

African nature notes and reminiscences. By Frederick Courteney Selous. London : 
Macmillan & Co., 1908. Size 9 X 5J, pp. ax. and 356, Jllusf ration a. Price 
lOo. Tiet. Presented hy the Publishers. 

Congo State. Oastelein. 

The Congo State; its origin, rights, ond duties. The charges of its critics. By A. 
Oastelein, b.j. London : D. Nutt, [1908]. Size 1\ x 5, pp. 274. Price 3g. 
Presenteil by the Publisher, 

Egypt. Cromer. 

Modern Egypt. By the Eorl of Cromer. Two vols. London : Macmillan A Co., 
1908. Sire 9x G,*pp. (vol. 1) x\iii. and ,594; (v(d 2) xiv and GOO Map and 
Portrait. Price 24«. net. Presented hy the Publwheis. 

Sec review in the May number, p. 552. 

French Congo. La 6/., B.S.Q,^ Paris 16 (1907) : 281-286. Lenfant. 

Operations de la migsion Lcnfant dans les bagging du Babr Sara et dn Logone. 
Lcttre du Commdt. Lcnfant. SheUh-mnp. 

See note in the Monthly Kecord, January, 1908, p. 106. 

German Eaet Africa. Meoklenburg-Bchwerin. 

Deutsches Kolonialhlatt 19 (1908): lH-122. 

Dio zentralafrikanischo Expedition S, H. dcs Tforzogs Adolf Friedrich zu 
Mooklenburg-SchwtTin. 

See note in the April number, p. 445. 

lyory Ooaet — Ethnology. Rev. itudea ethnogr.^ Paris I (1908) : 16-32. Delafoeie. 
IjB pouple Sidna ou Sdnoufe. Par Maurice Delafosso. Map and IllustraUons. 

Kamerun. Deutseihes Kolonialiiatt X9 (IdOS) i 64-69. Glauning. 

Von Baraenda an die Wegtgrenze. Bericht dee . . . Hauptraanng Glauning iiber 
eine Expedition nach Baeobo. Sketch-map, 

Mauritiue. Scottish 0 Map. 84 (1908) : .57-78. Bmea. 

The eyolntion of the Crown Colony of Mauritius. By Sir Charles Bruoe. 
lUuitrations, 
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Iteoeeo. Wtlif«rWr. 

Bm^eigMmenU Cel,, Com, Afrique Framfaim 17 (1907): 196-206. 

A travers let Chlooia. Par Dr. F. Weiigerber. Map and IQu»traiion$. 

Eigaiia— OottoiL Uitwiftlt. 

Ootton growing and Nigeria. By C. A. Blrtwiiile (Brltith Ooiton Growing 
Attooiatlon, No. 2C). Hanobetter, 1908. Bite 8| x pp. 26. 

Vortb-Saet AMea. VeuUehs Rundwhau O. SO (1907) : 13-22, 66-74. Bltbtr. 

Von Adit Ababa Ober den Aitabot naoh Dtobibnti. Von Friedrioh J. Bieber. 
lUutirationi. 

TTganda— Klttiont. MnUint. 

The wonderfnl atory of Uganda. By the Be?. J. D. MnUint. 2nd edit. London : 
Ohnrob Miationary Sooiefy, 1908. Bite 7) x pp. xii. and 236. Map and 
irationB, Vremntld hy the PMUh/er*. 

A aketrli of the bitlory of the Uganda miation of the C.M.S. 

VOETR AltniOA. 

Canada. Stewart. 

The land of tbo Maple l<oaf : or, Canada at I taw it. By B. Btewart. London : 

G. Boutledge t Sont, 1908. Bite 7| x 5, pp. viii. and 21G. IUu$iraiimt, 
Price Cm. Presented by the Pvhtishers. 

Canada— HiitorieaL Burpee. 

The eoarch for the Western Sea ; the atory of the exploration r>r North- Weetem 
America. By Lawrence J. Burpee. London: Alston Rivers, 1908. Size 9x0, 
pp. U. and 652. Maps awl Illustrations. Price 1(>«. net. Presented by the 
}‘vh1ishers. 

Xexieo and Colorado — XIatt. Eltkard. 

Jounieys of obaervation. ByT. A Rickard. Ban Franoitoo (Ijondon : E Walker). 
1907. Size 9) X C, pp.xvi.,256,and 130. Illustrations and Elions. PrioeVM.nei 
Presented by the Pfwlishert. 

north America. Jahrhuoh Schweiger^AlpmwIub 42 (190G 7). 210-235. Koenigtberger. 
Bergfabrten in Metioo and < olorado. Von Prof. Job. Koenigtberger. Illustra- 
tions and SkeUsh-maps, 

North -West America. Smith. 

Arcbieology of the Gulf of Georgia and Puget Sound. By Harlan I. Smith 
(Pnbt Jeaup North Paoido Expedition. Vol. 2, part vi.) Leiden and New 
York, 1907. Site 14 x IL pp* 801-442. Map and lUustrations. 

St Lawrence— Niagara Falla. Spencer. 

'J'he Falla of Niagara : their evolution and varying rolatioua to the Great Lakew ; 
eharaeierittict of the powor and tbo effbeis of its divertion. By Joteph William 
Winthrop Spencer. Ottawa, 1907. Size x 6j, pp, xxxii and 490. Maps, 
Sections, and Jllustrntions. l*resenied by the Authtrr. 

United State! — Ariaoaa. B.O.B. Philadelphia 5 (1907) ; C 11. Johnson. 

A recent volcano in the San Francisco mountain region, Arizona. By Douglas 
WibKJU Johnson. Sketch-map and Illustrations. 

United States — California. Gilbert and others. 

U.S Oeoi. Burr. B. S84 (1907) : pp. xii. and 170. 

The San Francieeo earthquake and fire of April 18, 1906; and their effeots on 
fltruotnroi and strootaral materials. Reports by G. K. Giltort, R. L. Humphrey, 

J. E. Sewell, and F. Boul^, with preface by J. A, Holmes. Plans and lUuMfoUoM, 

United States— Xarylnnd. 

Maryland Geological Survey. St. Mary's County (pp. 210). Calvert County 
(pp. 228). Baltimore, 1907. Size 10| x 7. IHustrcUions and separate oases </ 
Maps. Presented hy the Maryland Qeologioal Survey. 

United States — Wyoming. V.S. CM. Burn., Prof. Paper 6S (1907) : pp. 72. Fiaher. 
Gtiology and Beeourcet of the Bighorn Batin, Wyoming. By Cattiut A. Fieher. 
Maps, IHagrams, Sections, and lUusiraiione. 
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OSXTBAI AHD SOUTH AnHlOA. 

Braiil— Ptra. Oorllwll. 

Port of PaA, Braxil. By Elmer L. Corthell. BrafselSt 1907. Sica 9x6, pp. U. 
Afap. 

Britifh fluiana. Karriaott. 

British Guiana and its reaonroes. By Prof. J. B. Harrison. London, 1907. Biae 
7x5, pp. 40. Pofiraii. Price 6d. 

Oolnmbia. PaUn. 

Oolombia en la maao, 6 Belaoion histnrioa, ^eogr^fioa, administratira, pdlitioa, 
flsoal y estadiirtioa de la Bepublioa de Colombia. . . . For Lisfmaoo PaUn. 
Bogota, 1906. Size 9x6, pp. 120. Pretented by SeUor O. P. (^tldertfn, 

Ecuador. B£.0. Lima 21 (1907) : 48-67. BitTO. 

Viaje al Oriente. De Quito a1 Ouraray For Vioento M. Brayo. 

French Ouiana. Hiohard 

Notice historique sur la Quyane Fran^aiso, publico h Tocoasion de rEzpoaition 
Coloniale de Marseille (Mai-Novembre 1906). Par Henry Richard. Paris, f^OO. 
Size 11} X 7|, pp. 16. 

Panama— Canal. Bigelow. 

The Panama Canal and the daughters of Danaus. By John Bigelow. Now York, 

. 1908. Bize X 6, pp. 48. Pr(^le. 

The writer has some sorions criticisms to mako on American methods so for adopted, 
which seem to compare unfavourably in many ways with those of the French company. 

Panama Canal. J.R. UniletJ Service /. 52 (1908) : 175 195. Oolqnhonn. 

The strategical and economical effect of the opening of the Panama Canal. By 
Archibald R. Colquhonn. 

Patagonia. Wilokona. 

Erlauterungen zu R. Hauthals Geologiseher Skizze des Gebietes zwisohon dem 
liSgo Argentine und dem Beno de la Ultima Esperanza (SUdpatagonion). Von 
Dr. Otto Wilckens. (Sonderabdruok a.d. Berichten dcr Naturfortidienden Oetelhehaft 
tu Freiburg i. Br.^ Band xv.) Freiburg, 1907. Size 9i X 6, pp. 22. Map, 
p«ru. B.8.G, Lima 19 (1906) : 256-260. Forselins. 

Viaje entre el Hnallaga y el Paohltea (1906). For G. Forsellus. 

Pom— Commnnioationi. B.S.O, Lima 19 (1906) : 241-255. Eoblodo. 

Los vaderos del Misbagua al Mann. Por Luis M. Robledo. Map and IllutiraiioM, 
Pora-Eoutes. B.S.O. Lima 19 (1906) : 260-301. Llosa. 

Las hoyas del Madre do Dios y Madera y la nueva ruta de Urcos, Maroapata y 
Tahuantiauyo. For Enrique S. Llosa. Map. 

Pom— Sandia. B.S.O. Lima 21 (1907) ; 68-85. Jlmbnai. 

Provincia de Sandia. For Mariano Tejada Jimenez. 


AU8TEALA61A AVB PACIFIC ISLAVBB. 

Anitralia — Climate. Fanr. 

The effect of polar ice on the weather. By B. Du Fanr. 

Journal of iU Royal Society of New South Walet, vol. 41, 1907.) [Sydney, 1908.] 
Size Si X 51, pp. 4. Map and JllwtratioM. 

Now Onlnoa— BUmarok Arohipolago. OUbut 98 (1908): 7-12. F#oh. 

Wanderungen im ndfdtichen Teile von SUd-Neumeoklenburg. Von Dr. Rudolf 
Pooh, Map and JUuttraiionn, 

How Zoaland — Xoology. Cockayne. 

Some observations on the Coastal Vegetation of the South Island of New ZwHnd. 
Part i. General remarks on the Coastal Plant Covering. By L. ^»yno. (From 
Trans. New Zealand Jnetitute, vol. 89, 1906 [pp. 312-859].) WeUington : John 
Maokay, 1907. Siae 81 x 61, pp. 48. 


Hew Zealand— Survey. 

New Zealand, 1907. New Zealand Geologloal Dsmartment, First Annual Report. 
(New Series.) Size 181 x 81, pp. 18. 3foi>s und HiurtroKoni. 
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Paoiflo Iflands. Htmmtr. 

Die geognraphifche VerbreituDg der vulkaniioheii Gebilde und Kraoheinungen im 
Biamarckarohipel und aaf der Balomonen. Diasertation . • . you BLarl Ludwig 
Hammer. Gieoeen, 1907. Size 9x6, pp. 64. Map. Prioe 2$. 

Bontb Auetralia. T. and P.R.8. South Auitralia tl (1907) : 71-70. Mawaoa. 

Geological features of part of Eyre Peninsula. By D. liawson. 

Boutb Australia — ^Ethnology. T. and P.R.8. South Auitralia 81 (1907) : 1 - 62. Basedow. 
Antbropologioal notes on the Western coastal tribes of the Northern Territory of 
Southern Australia. By Herbert Basedow. lUuitration*. 

POLAB BSOIOBB. 

Antaretio— Geology. WUokons. 

Zur Geologie der Siidpolarlknder. Von Otto Wilckens. (Separat-Abdruek a.d. 
Centralhlatt /Ur Mineraiogie^ tt.«.to., 1906, No. 6.) Stuttgart, 1906. Size 9x6, 
pp. 173-180. 

A discussion of the results of the Swedish expedition. 

Antarotie — South Georgia. Petermanni M. 68 (1907) ; 278-280. Btislaska 

Die Gumberland-Bai in BOdgeorgion. Von Dr. A. Szielosko. Map. 

Greenland. Mylias-Eriehien and Koltke. 

L. Mylios-Eriobsen og Harald Moltke. Qr^nland: illustrerot skildring af den 
Dnnske Litiirsero Or^nlands-ekspt'ditions rejser i Melviliebagten og ophold blaudt 
jordens nordligst boende menneskor— PolareskimoiTne— 1903 1904. Co))enhageQ, 
etc.: Glydcndalske Boghandol, 1906 Size 10 x 6^, pp. 628 aud viii. Map* and 
Illwtrationi. Presented by the Publishers. 

Greenland. Basmussen. 

Knud Rasmussen. Under NordonYindens arebe. CopenhagGn, etc. ; Glydendalske 
Bogbande), 1900. Size 9 x pp. 202. Presented (he Publishern. 

Polar Congress. Ann. Jlydrographie 34 (1906) : 510-516. Herrmann. 

Die Internationale Kongreas fiir die Krforscbnng der Polargegenden zu BrOssel 
1006. Von E. Herrmann. 

Polar Begioni. Faustlni. 

A. Fanstini. Le Terre Polari : sguardo generale allu loro storia o geografla dui 
tempi pih loniani ad oggi. Bergamo* Instltuto Italiano d'Arti Grafiouo, 1908 
Size ]0| X 7^, pp. 196. Mapn and Uluetrationt. Priee 6 lire. Presented by the 
Publishers. 

A sketoli of the history of polar discovery and its results. 

Spitsbergen— Ooodosy. 

Missions soientifiques pour la mesure d un arc de indridien an Bpiizberg, enire- 
prises eu 1899-1901, sous h« auspioee dos Gouveruemeuts Kusse et Huddois. 
Mission nisso. Tomo I. Gdodesie, III’ section ; A.a. — Mensuration de lu base av< o 
I’appercil do Struve (pp. 134). 'Jomo 11. Physique tonrestre, etc. IX* section: 
11.— Geologic. 1, Lee diawses du Spitzberg oriental (pp. 30). Rt. Petersburg, 1907. 
Size 12i X 10 Map, Ulustrniionn^ and Diagrams. 

KATHXHATIOAL GEOGBAPET. 

Astronomy - Moon. Serviss , 

The moon ■ a popular treatise. By Garrett 1*. Serviss. I.jOudon : S. Appleton, 
1908. Size 8 x 5, pp. xii. and 218. Illustrations and Diagrams. Price 6<i, net. 
Presented by the Publisher f Si-e ante, p. 670. J 

Cartography. Penoker. 

Pliysiographik. Entwurf finer einheitlicbon Abbildnngslohre dor uns um- 
go^nden Welt. Von Karl Pouoker (Sejmraiabilruch aus Mitt. d. Ic.k. Geogr. 
Oesellschaft in Wien^ 1907, Heft 12.) Size 9 x 6, pp. 81 -744. Mtips Presented 
by the Author. 

Cartography— Projection. 

'l ables for the projection of gratioulos for squares of 1 ^ side on scale of 1 : 250,000, 
and for sqnares of side on scale of 1 : 125,000, with other tables used in projecting 
maps. (To bo used ns Appendix XI. Text-book of Topographical Surviving ) 
London, 1907. Size lOi x 7^, pp. 32. Map ami Diagrams. Presented by the 
Topographical Beationi War Qjjice. 
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OompMi— DifUtloa. Alnrt«y. 

Magnetlim and the doyiation of the oompasi in iron ihipB. By Thomaa Tj. Ainalej. 
New edition. South Shielda, etc., [not aa<ed]. Sixe 9} x 6, pp. 166, CharU and 
lllwtratioTU. Price 3*. 6d. Presented by tht Author. 

longitnda-Determination. Vade. 

Survey Department, paper No. 5. A field method of detormlning longi- 
tudee by obeervationB of the moon. By E. B. H. Wade. Cairo, 1907. Biie 11 x 7, 
pp. 48. Plwtraiion and Diagrams. 

Tablea Sail. 

Altitude tables computed for intervals of four minutes between the parallels of 
latitude and 80^ and parallels of declination O*’ and 24'^, designed for the 
determination of the position line at all hour angles without logarithmic com- 
putation. By Frederick Ball. London : J. D. Potter, 1907. Siae lOJ x 71, 
pp. xxxiv. and 246. Price 15s. net. Presented by the Publuher. 

Time. r- 

List of time s^als, established in various parts of the world, 1908. Lo ndon : 
Hydrographic Department, Admiralty, 1908. Size 10 x 6, pp. 82. 

PEY810AL AND BIOLOGICAL OBOOBAPHT. 

Biogeography. Deutsche Rundschau Q. 80 (1907) : 59-66. SohiUer-Tiets. 

Der Austausch von Pfianzcn und Tieron zwischen der Alten und Nenen Welt. 
Von Sohiller-Tiotz. 

Earth-movements. O.E.ii. /8c., Pans 166 (1908): 64-08. Lallemand. 

Rur la mesure des mouyementsg^n<fraux du sol au moyen de nivellements rf^p^t^ 
h de lomgs intervals. Note do Oh. Lallemand. 81cetoh-map and Diagram. 

Forests and Bivers. B.8.G. Com. Paris 29 (1907): 748-708. Ouenot. 

Des inondations ot du defboisement. Par Gu^not. 

Oeblogioal History. Eabenioht. 

Das Sohfipfuugsproblem geldst? Yon H. Habenicht. (Aus der Zeitsohrift 
“ Glaubon und Wissen,” 1908, Heft 3.) Blzo x 7, pp. 10. Presented by the 
Author. 

Geomorphology— Erosion. Rev, G. Annuelle 1 (1906-07): 281-808. Brnnhes. 

Erosion fluviale et drosion glaoiaire ; observatious de morphologic compart. Par 
Jean Brunlies. Illustrations and Sketch-maps, 

The author here elaborates the ideas put forward in a note referred to in the Jbtirna^ 
for July, 1007, p. 95. (See also May number, ante, p. 669.) 

Geophyiios. G.Z. 14 (1908): 13-20. Hooker. 

Der Aufbau dor Erdkrustc in matheinatiscbe-phyBikalisober Hinsioht. Yon O. 
Hecker. 

OeophysioB. Science 27 (1908) ; 227-233. Beoker. 

Age of a cooling globe in which the initial temperature inoreases directly ns tb<^ 
distance from the surface. By Dr. George F. Beoker. Diagram, 

Me teorology— Air -0 urrent a . Tro wbr id ge . 

Monthly Weather llev,^ Washington 35 (1907) : 390-897. 

On atmospheric currents at very great altitudes. By Prof. 0. C. Trowbridge. 
Diagrams. 

Based on a study of the trains left by large meteors. 

Pbytogeography. Bower. 

The origin of a laud flora: a theory based upon tho facts of alternation. By Dr. 

F. O. Bower. London : Macmillan & Co., 1908. Size 9x6, pp. xii. and 728. 
Illustrations. Price 18«. net. Presented by the Publishers. 

An investigation of the possible mode of evolution of land vegetation in general, 
with little or no reforenro to geographical relations. 

Seismology. Hobbs. 

Earthquakes : an introduction to seismic geology. By William Herbert Hobbs. 
London : S. Appleton, 1908. Size 8X5, pp. xxxii and 3.36. Mapsy DlustrationSy 
and Diagrams. Price 8s. net. Presented ^ the Publisher. 

Identical with the American edition reviewed in the April number (p. 483). 
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ANTHBOPOeiOORAPET AND HI8T0BI0AL OSOOBAPET. 

AathropofMgrapliy. G.Z. 13 (1907) : 401-425. Bettatr. 

Die Geographie dee Moneohen. Von Alfred Hettnar. 

Aatlttapologj. Treier. 

Qneetlong on the oiutoma, boliefe, and langnagee of eayagee. By J. G. Fraier* 
Ounbridge: Univoreity Press, 1007. Bise 6} X 4, pp. 52. Pre9ented hy the 
PMishfru. 

A yaluable aid to trayellen desirous of studying unoiviliied peoples. Copies 
may be had at the Booieiy. 

Anthropology. Xoaas. 

The world's peoples : a popular account of their bodily and mental obaraoters, 
beliefs, traditions, political and soeial institutions. By Dr. A. If. Keane. 
I.K>ndon : Hnb hinaon A Go., 1908. Bise 8 X 54, pp. xii. and 434. JUuttratiomi. 
Prux! 6f . net. PrtmnM by the Pxblithen. 

Oomnisreial. Dseksrt. 

GmndzGgc der Handels- und VerkehregcogTaphie. Von Prof. Dr. Emil Deokert. 
Vierte Anflage. Leipzig : Carl Ernst Poescnel, 190K. Size 8} X 54, pp. x. and 
890. Preemtetl by the Author. 

ConuBsreial Geography. J.O.^ New York S (1901) : 122-12^. Kutshinson. 

A plea for a broader conception of eoonomio geography. By Lincoln Ilntohinaon. 
Oommereial— Inland Baylgation. 0.7. 14 (1908) : 20- .89. IHx. 

Deutsche Flusssohiffabrt in fremden Brdteiicn. Von Arthur Dix. 

Economic— Bsolamation. B.G. ft. Philadelphia b(\901) : 12-23. Harshbsrger. 

The reclamation and onltiyation of salt marshes and deserts. By Dr. John W. 
Harshborger. llluetrationi. 

Ethnology— Folk-lore. Oomnie. 

Folk-lore as an historical R<*ienoe. By George Laurence Oomme. TiOndon ; 
Metiiutm A Oo., 1908. Size 9 x 54, pp. xvi. and 372. Illwtratume. Price 7s. 6d. 
net. Preeented by the PuhlUhert. 

Historical— Ooluabus. Smiiheonian MUc Chill. 4B (1907) : i23 i57. Ohanca. 

The letter of Dr. Diego Alvarez Ghaocn, date<l 1494, relating to the second 
voyara of Columbus to America . . . (Translated, with notes, by A. M. Fernandez 
tin Ybarra). Fae^mile Mapn. 

Written from Hispaniola to the Municipal Council of Seville. 

Historical— Fn-sang. J.C., Tokyo 0.8, 19(1907): 007-625. Bhiratori. 

< >n the land Fu-sang. By Kurakiohi Bhiratori. [In Japanese ] 

Historical Geography. Bsolus. 

Elis^e Beclns. L'homme et la terre. Vols. 8 and 4. Paris : Librarie Universelle 
(P.M).5). Bizo 11 X 84, pp. (vol. 8) 040: (vol. 4) 652. Mapft and TUuiitatione. 
Price 20 fr per ml. Preeented by M. Paul Bedue. 

BIOGKAPET. 

Betold. HsUmann. 

Wilhelm von Bczold. Ged^hinisrede . . . von Q. Hellmann. [Issued as supple- 
ment to the Meteor otoffinche Zrii^chrifiy xxiy. Band, 7. Heft J Brunswick, 1907. 
Hize 9 X 0, pp 82. 

Budgstt. Bhiploy. 

John Hamuel Bndgett. Biojp-aphical sketch by Arthur E. Bhipley. (Reprinted 
from the Volume of Bcientiflo rapors published as a Memorial of the late J. B. 
Budgett.) [Cambridge, 1006.] Hize 11x9, pp. .56. Portrait. Preeented by the 
Author 

The late Mr. Budgett is well known for his biological research in .^rloa and 
elsewhere. 

Etslanb. Deutsche 0. BldUer 80 (1907): 5.V77. Wolkonkausr, 

Dor NOrnberger Eartograph Erhard Etzlaub. Von Dr. Aug. Wolkenhaner. 
Etzlaub, about whom little has hitherto been known, was the author of some of the 
earliest modern maps of fiermauy or fKiriions of it. 



5IW MAPS. 


m 


Htflprin. 


3£.G. Philadelphia 6 (1908); 1-80. 


held in honour of the memory of Prof. Angelo 

Addresiei by n number of epeakere on various aepeots of Hoilprin’s life-work. 

Stow. ' 

%t“R^ n ^^t?®*** William Stow, South AfHoan geologiit and ethnd^’ 
£i * Young. London: Longmans, Green, ft Co., 1908. Size 

7| X 5, pp. vl. and 124. Portrait PHoe 8«. Sd. ‘ Presented by the PtMiehern, 

pwthumonB work on the natives of South Afrtea. 
reviewed in the Journal for December, 1906 (p. 661). ^ 


am&AL. 

British Smplrf. LeOontenr. 

The grwt oi^mti of the Empire. By Wilson Le Couteur. London, 1907. Size 
illmtratione. Presented by Mears. Houlder Brot. 4- Co. 
(FederahBouider-Shire Line). [Seo p. 070, ante.] 

Oosmegonj. 

Das P^lem der Entwiokelung unseres PlanotensyBtt'ms. .\ufBtellnng einer 
neuen ^^rle naoh vorhergohender Kritik dor Theorion von Pant, Laplace, 
Moulton, Arrhenius u. a. Von Dr. Friedrich Nblko. Berlin : J. Springer, 
1908. Size 9^ X 6), pp. xii. and 210. Price Cm. Presented by the Publish. 

Educational— Text-book. Young. 

googrophy. By Ernest Young. Part ii. London : G. Philip ft Bon, 
1M8. Size 71 x 5, pp. xvi. and 208. 8J^teh-maps and Diagrams. Prire 1*. 6d 
Presented by the Puhliehers. 

See review of Part i. in the April number, p. 437. 


Bdueational— Text-book. 

The elements of geography 


iHagrams. Price 8s. Gd, 


By J. H. N. Stephenson. 
1908. Size 7‘ ‘ 

Presented by the P% 


StsphOASon. 

Pari i. General geo- 


graphy. London : E. Stanford, 1908. Size 7J x 6, pp. xiv. and 160. Mapsland 

*iAUsher. 


HinU to Travellers. Holding. 

The camper’s handbook. By T. H, Holding. London : Simpkin ft Oo., 1908. 
Siie 7i X 5, pp. 412. Illustrations. Price 5s. net. Presented by the Puhltsbers. 

Hints to Travellers. Btewart. 

Active service pocket-book. By Bertrand Stewart. Third edition. London; 

^ ^UB, [fwt dated ; 1907]. Size 6i x 4, pp. xxxii. and 940. Diagrams 
OM Illustrations. Price 4s. net. Two copies^ presented by the Author and 
Publishers. [See May number, p. 561.] 


Ooeanio islands, MiooU. 

Three voyages of a naturalist, being an account of many little-known islands in 
throe oceans visited by the Valhalla, R.Y.S. By M. J Nicoll , with an introduc- 
tion by the Rt Hon. the Earl of Crawford. London : Witherby ft Co., 1908. 
Size 9x6, pp. XX vi. and 246. Sketch-maps and Illustrations Price 7s. 6d. net. 
Presented by the Publishers. [To be reviewed,] 


NEW HAPS. 

By B. A. RBBVBS, Map Curator, R.G.B. 
lUEOPE. 

■nfluid ud W.1M. Ordima.. •am;. 

from A^U to*80*’«08 ***® 0«lnan«6 Surrey, Southampton, 

1-ineb (third edition) : — 

In outline, 99, 148, 144, 292, 293. 1«. each (engraved). 
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HSW IfAPS. 


6-iiieh— OoimU Hapa 

Oonwall (First H k.w., n.i.. 42 a.i.» 47 s.i., 57 ir.w,, 59 n.w., ]r.i.,(d9 s.i. 

and 60 S.W.), 65 B.I., (66 V.B., B.C., and 60a K.w.)> 66 s.w., (66a v.w., 66 VA and 8.B.), 

81 N.E., B.W., B.a., 84 H.i. Kent (Second Beyiaion), 28 (ir.w. and b.w.)i 25 mm., 

35 H.E., 38 v.'W., 47 N.K., 57 fi.’w., 75 B.W. Limeolnshire (First BeTision), 9 B.w., 

10 N.W., 11 N.E., B.B., 13 8.E., 14 B.W., 21 B.w. PsmVroksshirt ^irst BevisionX 
10 K.W., B.W., 15 B.B., 21 N,B., 8.E., 22 N.B., B.W,, 85 N.E., B.B. Yorkshire (First 
Beyiaion of 1891 Surycy), 230 s.w., 245 n.b., b.b., 240 E.B., 247 m.w., 259 b.e., 
266 N.B. It. each, 

85-inoh— County Haps 

OonwaU (First Beyision), LXX. 13; LXXni. 7, 8, 9 ; LXXIV. 1, 2, 4, 6, 6, 8. 9. 
10, 14 . LXXV. 1, 2. 5, 7. 9, 10 ; LXXVl. 1, 5, 9. 18; LXXXIl. (10 and 6), 11. 13, 
14, 15, 16 ; LXXXVIL 2, 7, 10. 11, 12, 14, 15 ; LXXXIX. 2. Hampshire (Second 
lieyision), XOIII. 0. Kent, LXXI. 16, Laneashire (First Beyision of 1891 
Survey), C. 11, 12, 13, 14, 15; CIV. 13. 16; CVII. 1. 2, 3. 6. Pembrokeshire 
(First Uevision), XXXJU. 13; XXXIX. 15, 16; XL. 13, 14. Yorkshire (First 
Boviaion of 1891 Survey), OCIII. 1; COV. 8, 9, 10, 13. 14. 15 ; CCVI. 14; 
CCXVI. 11 ; COXIX. 12 ; CCXX. 4 ; COXXXL 1, 8 ; COXXXIII, 5, 6. 3t. each. 

(E. Stanford, London Agent.) 

England — Biver ThamoB. Bartholomew. 

Bartholomew’s ** Half-inch to mile ” map of the river Thamoe from its sooroe to 
the sea. Scale 1: 126,720 or 1 inch to 2 stat. miles. Edinburgh: John 
Bartholomew & (k)., [1908]. Price, mounted ehth, 2i. net. Fretenied by the 
FMinher. 

Germany. Oestreieh. 

Flinz'tiuo Ablagerungen in der Eifel und am Mittelrhein. Von Dr. K. Oestreioh. 
Scale 1 : .500,000 or 1 inch to 7‘9 stat. miloi. Petermanm Mitteilungen, Jahrgang, 
1908, Tafel 8. Qotha : Justus Perthes, 1908. Preeenied by the Puboaher. 

Germany. Banff. 

Hohenschiohtenkarte dor Eifel auf Gmndlage der yon der Ronigl. Preuss. 
Landosaufnahme horausgegebon topographisohen Uobersiohtikarte des Douteohen 
Beiohes von Dr. H. Banff. Scale 1 : 200,000 or 1 inch to 8’2 stat. mnes. Bonn ; 
Friedrich Cohen, [1908]. Price 3m. Presented by the Publither. 

Basing his map upon the sheets of the German f^oyemment survey. Dr. H. Banff 
shows the height of land bv contours and colour-tinting from sea-level to 750 metres, 
at intervals of 50 metres. The map is full of topographical detail, and yet is remark- 
ably clear and legible, owing obrefly to careful execution. There aro altogether 
fifteen oontonn Wiod for indicating the heights, and this is probably the reason for 
choosing different colours, instead of selecting tints of tho same oolour. which would 
have been more satisfactory, Tho abrupt changes from green to brown which occur 
ut 200 metres, and from brown to pu^le at 450 metres, are objectionable, as they 
suggest corresponding abrupt ohangss in the natural features at these points, which of 
course do not exist. Tho stereoscopic system of tinting occasionally used would perhaps 
have boon more consistent and reasonable, and might, with oaro in the selection of tints, 
have given sufficient soope. Htill, this is really a good general map of the Eifel 
diHtrict, and one which should fulfil the double purpose for which it has been 
published— of providing a useful map for tho tourist, as well as one that will be of 
sufficient ru'curacy to bo of service to geologists and other scientiflo specialists. Au 
explanatory pamphlet of eight pages accompanies the map. 


ASIA. 

Indian Govemmsnt Surytys. Barvtyor-Gsneral of India. 

India and adjacent countries, scale 1 : 1,006,000. Sheet 78, 1907. — Levels in 
Sind, scale 1 inch to 2 miles. Sheets : 42, parts of distriots Larkhana, 
Hyderabad, Bnkkur, and Khairpur State, 1907; 43, district Hyderabad and 
Kliairpiir State, 1907 ; 46, distriots Karachi, Hyderabad, and Thar and Parkar, 
1907; 48, districts Karachi and Hydorabofl, 1907; 70, districts Hyderabad aud 
Tliar and Parkar, 1907.— Noitboni Trans-Frontier Survey, scale 1 inch to 2 miles. • 
Sheet 39, f»art of Kashmir, 1907. — North-Western Trans- Frontier Surv^, loalu 
1 inch to 4 miles. Sheet 21 s.w., part of Afahanistan, 1907.— North-Western 
Trans. P>ontier Survey, scale 1 inch to 2 miles. Sheets : 881 , parts of Las Bela State 
and Jhalawan, Kalat State (Baluchistan), 1907 ; 439, parts of Afghanistan and 
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^Minaten, 1907: 440, parts of Afghaniatau, district Zhob (Baluolilitan), 
and WaairisUn (N.W.F. ProTlnoe), 1907 ; 448, paito of Waiirlstan and Bannn 
^triot, 1007 ; 449, parti of Afghanistan and dUtriot Zhob (Balnohistan), 1907.— 
South-Baftom Frontier Survey, scale 1 inch to 8 mileg. Sheet 7, parts of 
districts Toung-ngu, Amherst, Salwin, Tharawaddi, Pyapnn, Hanlhawaddi, and 
Thatun (BurmaJ, and of the Kingdom of Siam, 1907.— South-Eastern Frontier 
Survey, scale 1 inch to 4 miles. Sheet 4 n.w., parte of districts Katha, Bhamo, 
Shwebo, Ruby Mines, and Northern Shan States (Burma), end Mongmao (China), 
1^07. — Bengal, scale 1 inch to 4 miles, district Shahabad ; scale 1 inch to 8 mllei, 
districts Manbhun and Monghyr, 1907. — Bengal and Central Provinces Survey, 
scale 1 inch to 1 mile. Sheets : 64 ->m, 10 and 14, parts of district Palamau 
(Bengal), and Sargnje State (UP.), 1007 ; 73 -n, 8 and 7, part of district Midnapur, 
1907; 73-1,2 and 6, parts of districts Manbhun and Uaearibagh, 1907; 73-j, 

1 and 5, parts of districts Maubhum and Singhbhum, 1907 ; 78 -m, 10 and 14, parts 
of districts Birbkum and Burdwan, 1907. — Eastern Bengal and Assam Survey, 
scale 1 inch to 1 mile, Shoeta 78 d, 12 and 10, porta of districts Bajuhahi 
(Eastern Bengal and Assam), Murshidabad and Nadia (Bengal), 1907. — Bombay 
Survey, scale 1 inch to 1 mile. Sheets 47-r. 4 and 8, parts of districts Thana 
and Eolaba, 1907; 47-J, 4 and 8, parts of d'stricts Poona and Satara, 1907. 
—Burma Survey, scale 1 inch to 1 mile. Sheets : 84 -n, 3 and 7, parts of 
districts Lower Chindwin and Shwebo, 1007 ; 85>i>, 1 and 5, ‘districts Bassein, 
Myaongmya, and Maubin, 1907 ; 85 -p, 10 and 14, parts of districts -^nthawaddi, 
Maubin, Myaungmya, and Pyapun, 1907 ; 85 p, 12 and 1C, pert of district Pya7)un, 
1907 ; 04-B, 1 and 5, part of district Taung-ngn, 1907 ; 94 -h, 9 and 1.3, 94-o, 12 
and 16, part of district Thaton, 1907 ; 94 -h, 10 and 14, 94 U, 11 and 15, parts of 
disthots Thaton and Amherst, 1907.— Burma, scale 1 inch to 4 miles. Sheet 93u, 
part of South Shan States, 1907 — Central India and Rajputana Survey, scale 
1 inch to 1 mile. Sheets 55-e, 2 and 6, parts of States Bhopal, Uajgarh, 
Narsingbgarh, and Gwalior (O.I. Agency), 1907.— Central Provinces Survey, 
scale 1 inch to 1 mile. Sheets 55 -i, 0 and 13, part of district Saugor, 1907; 
64’-o, 0 and 13, part of districts Satnbalpur and Qangpur Statu (Bengal), and 
Bilaspur district and Raigurh State (O.P ), 1907.— T’unja^ Survey, scale 1 inch to 
1 mile. Sheets : 44-o, 1 and 5, parts of district ITissar and jPatiala State, 1907 ; 

53 -F, 12 and 10, parts of districts Saharanpur and Behra Dun (U.P.), and 
Aml^la (Punjab), 1907.— Sind Survey, scale I inch to 1 mile. Sheets 52, parts 
of distriots Hyderabad and Karachi, 1907.— United Provinces Survey, soalo 1 inch 
to 1 mile. Sheets : 53 -k, 4 and 8, parts of distriots Muzaffarnagar, Meerut, Bignor, 
and Moradabad, 1907 ; 54 -m, 8 and 7, parts of districts Ktah, Mainpuri, and 
Farukhabad, 1907; 63-u, 1 and 5, parts of districts Banda and Allahabad 
(U.P.), and Rewah, Sohawal, and Panna States (O.I. Agency), 1907; 68 -k, 11 
and 15, parts of districts Bahraioh and Gonda, 1907 ; 63-j, 10 and 14, parts of 
districts Fyzabad and Basti, 1907.— United ProvinoeB, district Farukhabad, scale 
1 inch to 8 miles. Calcutta: Surveyor-General’s Office, 1007. FrtunUd by t/is 
Secretary of State for India, through the India Office. 

India— North-West Frontier. Topographical Section, General Staff. 

North-Western Trans-Frontier : Mohmand Country. Scale 1 : 175,000 or 1 inch 
to 2 75Btat. miles. Reduced and printed at the Ordnance Survey Office, South- 
ampton, for the Topographical Suction, General Staff, from the Half-inch Sheets 
of the Survey of India, April, 1908. London ■ Topegraphioal Section, General 
Staff, War Office, 1908. Price 1«. rreeenied by the JHrector of Military Cpenttione, 


AFRICA. 

Cape Colony. Clape Oeologioal Commission. 

Geological map of the Colony of the Cape of Good Hope. Scale 1 : 238,000 or 1 
inch to 3-7 stat. milos. Bheeta: XLTI., XLVL, LII. (.’ape Town: Geological 
(Commission, 1907-08. Price 2tf. Gd. each eheet. Presented by the JHrector, Geological 
Survey of the Cape of Good Hope. 

Sheet LII. shows the geological fuaturos of the country from Mafeking and^ from 
the Transvaal border westward, as far as the 24° E, longitude. XIJI., and XL VI. 
wliich adjoins it to the north, show the geology of the district immediately to the west 
of the Orange River Colony and the Transvaal from Hopetown to a little to the north 
of Pokwain, In addition to Hopei own the former sheet iuclndus Kimberley, ^hile on 
the latter Barkly West^ud Warrauton appear. A vertical section is given at the foot 
of each sheet. 
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Ef/pt. Mm$j DtpartBiiU, 0$in, 

TopogrApluoftl Map of Egypt Scale 1 .* 50,000 or 1 *3 inch to 1 fiat. mile. CMteelk ; 

JI.K. IX-I. 8.W. XL II.. XIL-L. Xll.-IL, XIII.-I., XIII.-II. 

Oairo : Borrey Department. 1908. Pre$etUed bp the IHreetor-GmmU, Sweep Depart- 
meiil. Cairo, 

Egypt tarrij Dtpaiimeat. Oairo 

Topographical Map of Eg>pt Scale 1 : 10»000 or 6.8 inohee to 1 stat mile. 
Faynm Pro? inoe. Sheet*: e.w. 21-3. 2l-i, 21-^. 21 -7,21-8, 22 4.22-5,22-0.22-7, 
22-8, 22-9. 23-4, 23-5, 23-0, 28-7, 23-8. Qallnbia Profinoo. Sheet* : M.i. 7-4, 
7-5, 7-6, 8-4, 8-5, 8-6, 9-5. Cairo: Surrey Department, 1907-08. Preeented bp 
the Dtreotor-Omerdl^ Survey VeparimerU, Oairo, 

Gold Gout Ongfieberg. 

Map of the Gold Goa*t Publiehed br the auihoritv of Sir John Piokeregill 
Roager, k.o.m.o., Qovomor, under tho direction of Minor F. Q Qnggiiberg. K.B.. 
F.B.0 B., Director of Surrey*. Gold C'Oa*t Scale 1 ; 125,000 or 1 inch to 1-9 *tat . 
mile. Sheet*: 72-K-lI.. llompata; 73-M-lI. and 78-N-I.. Ada. £^inburgh and 
London : W. ft A. K. Johnston, Ltd., 1908. Priee 2*. earh ehret, Preeenied bp Major 
F. O. Ouggiiberg, E.E,, Direeior of ^rvtpe, GM Coaet. 

The Ada sheet includos the country from the coast to G® 0' N. lat., and from 0*^ 30' 
to F r/ E. long., and thus shoim ihe lower course and month of the river Volta, which, 
by the way, is unnamed on ihe sheet. On the Bumpata sheet the country from 0° 30' 
to 7° 5' N. lat. and from 1^ 0' U) 30' W. is represented. The sheets are printed in 
(colours conformably with the others of the same series, and contain the nsual clear 
explanation of terms and symbols. 

Morooeo. Gentil and Ohssnean. 

liio^raireB dans le Haut Atlas Marooain p^r Louis Gentil. Carte honors d'une 
subvention dn Dopartement dos Affaires Etrangbres, drcss^ ct dotsinee avee la 
collaboration de Marius Choeni nu. Scale 1 : 2.50,000 or 1 inch to 3*9 stat. miles. 

Tax Oeographie, Tol. 17, 1908, FI. 2. Paris : Masson et Cio., 1908. Preeented by M. 

Ch. JUahot. 

M. Louis Gentirs routes and surveys extended along the coast-lino from Mogador 
southward to near the month of the Draa, and in various directions inUnd to about 7^ 
W. long. In addition to the topcjgra)>hioa1 features along the Uum of the routes 
followed, the geology of the country traverse<l is clearly shown by colour-tinting, and 
tho map is most complete in the information it contains. An account of M. Gentil’s 
explorations, accompanied by this map, is given in the Paris Goographioal Society's 
puoliration La Oeographie (1908, 15 Mars). 

Southern Higoria. 8nr?ey Department. Lagos. 

Map of tho Wustem Provin< e of tho Colony and Protectorate of Southern Nigeria. 
Compiled at Survey Department, Lagos. 1907. Scale 1 : 250,000 or 1 inoli to .3*9 
stat. miles. Sheets : 73-D and part of C ; 73-K ; 78-J and part of I. 1/Oudon : 
7'oiH)gTa])hioal Section, Gcueral HtalT, War Offloe, 1908. Price (hi. each theei. Pre- 
eenied hy the iHreelor of Militaip Gperatione. 

'J'iuse are preliminary (editions, unooloured, of thri^ shoots of the Government 
Survey of Weste rn Province of Southern Nigeria, including Lagos and the country to 
tlie north and north-east, as fur as the paralh l of 8^^ 5' N. Owing to dense forests and 
the (hickly wo<ided nature of the country generally, a regular triaiigulation was 
found Imjtraoti cable, and the map is therefore chiefly based umn a large number of 
carefully measured and adjusted ira versos made either by Mr. E. P. Cotton, the 
Director of Surveys, himself, or under his direct supervision. What with clearing 
llie ground, the running of the traverse lines, tho astronomical observations, and ihe 
careful system of adjustment and oomjmtatioD. the work represeuted is far more than 
would be supposed by the outline apnearaiioe of the sheets. No attempt has bei'ii 
mad(‘ to show height^ but these will be given upon labtr editions of the sheets, the 
present being only preliminary issues, puUished to meet pressing demands. A note 
stateH that in the flnai map the spelling of place-names will be made to conform to the 
rules of the Uoyal Geographical Society, aliboiigh whv this has nivt dbne in the 
nresent instance Is not explained. The scale of 1 : 2.50,000 has been adopted for pnb- 
lioatioii, so that tho sbaets, although forming a sojiarate ma]), can readily be embodied 
in the general map of Africa in course of preparation by the To[K)graphuMil Section of 
Ibo War (Jflloo. 

IraniTaal. Tiaairaal Btologletl fluirty. 

Transvaal Geologioal Survey. Scale 1 . 150,000 or 1 inch to 2*4 stat miles. Sheet 
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3, Middlebarg. Pretoria: Mines Department, ^Geological Survey, 1907. PreMNted 
by ike Tramvaal Government, 

The area included in this sheet was goologioedly surveyed in 1903-6 by Mr. E. T. 
Mellor, B.so., r.o.s., with the exoeption of the north-west and south-west ooruers, whioh 
are from the work of Mr. A. L. Hall, b.a., p.g.s. A pamphlet acoompanies the sheet, 
giving a desoription of the geology of the neighbournooa of Middlebarg, and of the 
country westwa^ as far as Sronkhurst Spruit, by Mr. E T. Mellor, for whioh Mr. H. 
Eynaston, B.A., r.o.B., the director of the survey, has written on introduotion. 

AXSBIOA. 

Argentine Aepublio— Intre Bios. Bspartamento ds Obras Pdblioas, Buenos Aires. 

OarU de la Provinoia do Entre Bios. Oonstruida por ol Departamonto de Obras 
Pdblioas oon los dates de sn arohiyo. Bcalo 1 : 200,000 or 1 inch to 3*2 stat miles. 

8 sheets. Buenos Aires: Departamento de Obras Piiblli'^s. Presented by ^Argen^ 
tine Ministry of Publie Worhs^ through W. 8. Barclay, Esq. 

This is a good map, on a large scale, of the Province of Eotre-Rios, constructed £y 
the Department of Public Works of Argentina from surveys and all available documents 
in its archives. It is printed iu colours, and gi'fes as an iusot an enlarged plan of 
Paiac^, the capital ox the province. A useful table of latitudes, lon^tudes, and 
heights will be found in the south-west comer of the map. 

Argentine Bepublio— Bio Parana. Ministerio de Obras Publicas, Bnenor Aires. 

Bio Parand. Plano de Navegaoidn. Scale 1 : 100,000 or 1 inch to 1 6 stat. mile. 

7 sheets. Buenos Aires : Ministerio de Obras Piiblicas, 1901-1907. Preeented 
by the Argentine Ministry of Public Worice through 11^ 8. Barclay, Esq. 

These charts of the Bio Parand, from recent surveys made under the direction of 
the department of Public Works of Argentina, have hwn presented to this Society by 
that department through the kindness of Mr. W. S. Barclay. Soundings, in feet, are 
shown along the navigation channel below the level of ordinary low water, in addition 
to whioh the general depth of the water above and below 19 feet is shown by two 
different tints of blue. Other information likely to he useful for navigation of the 
river is given, and altogether the charts are most creditable prodnotions. 

Bolivia. Mssa. 

Mapa general de la Bepublioa do Bolivia. Por Luis Garoia Meza. Scale 
1 : 2,500,000 or 1 inch to 39*5 stat. miles. Winterthur : A. Q. Suiza, 1908. 

ABBTBALABIA. 

Dntoh New Guinea. Lorenti. 

H. A. Lorentz* Expedition naoh dem stidwcstliohen Neu-Guinca, 1907. Scale 
1:8,000,000 or 1 inch to 47'3 stat. miles. Petermauns MUtcilungni, Jahrgang, 
1908, Tafel 9. Gotha; Justus Perthes, 1908. Presented by the Publisher. 

INDIAN OCEAN. 

Indian Ocean. Dallas and Walker. 

Meteorological Atlas of the Indian Seas and the North Indian Ocean. Prepared 
chiefly by W. Ta Dallas, under the direction of Gilbert T. Walker, m.a.,bo. d., f.r.b., 
Director-Gcnoial of Observatories. Simla : Meteorological Department of the 
Government of India, 1908. I'rescnted by the Director of Observatories, 8imla. 
Price, in India, H. 18; in the United Kingdom, Hu. 6d. 

This atlas will be specially uoticed in a subsequent number. 

OENEBAL. 

World. Benians and Enight. 

Historical Atlas with chronological notes. By £. A. Benians, m.a., and T. H. 
Knight, M.A. The Oxford and Cambridge Edition. London : George Gill A Sons, 
Ltd., [1908]. PHceSd, 

0BABT8. 

Admiralty Charts. Hydrographic Dopartxnent, Admiralty. 

Charts and Plans published by the Hydrographic Department, Admiralty, during 
March, 1908. Preeented by the Bydrographer, Admiralty. 

Hew OhArts. 

No. InobM. 

26 m » {ig-s} England, south coast, Tor bay. Plan .—Torquay harbour. 8i. 
2568 m m 5‘2 Orkney islands Hoy sound. 8« 
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No. 

3665 m 
8686 m 

2891 m 
8632 m 

1080 m 
957 m 


Incbcft. 

0*24 Central AiVioa ; — Tiu»oria Nyansa, southern portion. 5s. 

3 0 Ceylon : — Approaohes to Colombo harbour. 8s. 

/1*4\ Philippine islands: — Iloilo strait, part of Quimaras strait, 
\7-2/ Doilo river. 3s. 

5*9 China, south coast: — Wan ohu ohau {Stonecvtien Uland) to 
Brothers point. 4s. 

1-9 Tasmania, river Tamar .‘-—Low head to Launceston. 3s. 

How Plans and Plans added. 

3-7 Ports in the Philippine islands. Plan added :~Lananfc. 2s. 


Charts Oaneellsd. 

No. Canoellad bj No. 

26 England, south coast:— 1 New Chart. 

Tor bay, Torquay harbour. J Tor bay, Torquay harbour 26 

♦2568 Scotland, north coast : — 1 New chart 

Hoy sound. _ / Hoy sound 2568 


2391 Ports in the Philippine 
islands: — Port Kan Mi^el, 

Port Iloilo, Port Baluagan 
or Kta Anna. 

97.5 Philippine islands : — 

Port Kavito, Kavite Navy — — - — 

Yard. 

1080 Tasmania:— River Tamar 1 Now chart, 
from the sea to Launceston. / River 'i'amar, Low head to l.aaneos(un . 1080 


I New chart. 

Iloilo strait, part of Quimaras strait, Iloilo 
river 2391 


Charts that have rsoeived Important Corrsetions. 

No. 1188, The World :— Coal and Telegraph Chart. 850, Netherlands Ymuiden 
harbour. 2.S51, Franoe, west coast Ante de Benodet to Chaussde de Bein. ^53, 
France, west coast : — Bade de Croisic to Presqo’tlo de Quiberon. 2852, France, 
west coast: — Presqu'Ue de Quiberon to Anse de Benodet. 2028, Malta island, 
south-east portion. 20605, North Atlantic ocean, western portion. 2177, America, 
north coast:— Baffin bay. 1422, J..abrador. 8255, Entebbe bay. 692. Matla- 
gasoar St. Augustine and Tullw bays. 1002, Madagascar : — Diego Soares 
bay to Andransaombi bay. 8487, Philippine islands ; — Manila and Kavite 
anchorages. 2721, Gulf of Siam, sheet 111. 1965, Kua Lakh to Kao Tao Khan 
islands. 2350, Australia, east coast —Double point to Capo Qrafton. 2688, 
PaciOc ocean. 787, PaciBo ooeau :— Cape Corrientos to Kadiak island. 788, Sonlh 
Pacific ocean :— Melbourne to Cape Horn, western sheet. 789, South Pacific 
ocean : — ^MeU>oorne to Cape Hum, eastern ^eet, 

(/. V. Potter^ AgmU.) 

Indian Ocean and Bed fea. Msteorologioal Office. 

Monthly meteorological charts of the Indian Ocean north of 15° B. lat. and Red 
Sea, May, 1908. London : Meteorological Office, 1908. J'rice 6d. each. Preemted 
hy the Meteorolofjirxil Officr. 

North Atlantic nnd Mediterranean. Mstsorologioal Office. 

Monthly meteorological charts of th6 North Atlantic and Mediterranean, May, 
1908. London : Meteorological Office, 1908. Price Od. each. PreeetUed hy the 
Meteorological (Jjfice. 

North Atlantic. U.8. Hydrographic Office. 

Pilot chart of the North Atlantic Ocean, April, 1908. Washington : U.K. Hydro- 
graphic Office, 1908. Preiented Ity the U.8. JJydrographir OJfice. 

North Paoiilo. B.S. Hydrographic Office. 

Pilot chart of the North Pacific Ocean, May, 1908. Washington: U.S. Hydro- 
graphic Office, 1908. Presented hy the VS. Uydrographio OJfioe. 


N.B.— It would greatly add to the value of the oolleotion of Photo- 
igraphs which hae been establiehod in the Map Room, If all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be ueefiil for reference if the name of the photographer and his 
address sure given. 
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A. 

Aac'h river, Watcr-Biipply of, 440 
AbbuBsia — 

Climate of Abbosaia, near Cairo: TS. F. 

E. Keeling, 4C0 f 
Ahysaitiia — 

Abyssinia of to-day; It T. Skinner, 

not 

Eecurzione nl monte Zuquala : L. de 
Ottstro, 577 t 

Mii]» : WeBt-Callalnnd Honten d(T 
Expedition ▼. Mylius-liiober, 1005: 

F. J. Birber, 357 t 

ICorum ^Ethiopicarum scriptores ocoi- 
duutalee : 0. Beccari and P. E. 
d’ Almeida, 319 f 

Vulcano della Danoalia in eruzione: 
A. M. Tancredi, 349 f 
Acker, A. von, Dictionnaire Kitabwa- 
Fran^ais et Franejaifl-Kitabwa, 577 f 
Aconcagua — 

Altitude du sommet de 1’ Aconcagua, 
Determination do : F.< Schrader, 221 §, 
352 1 

Active Service Pocket-book ; B. Stowait, 
501 §, G95 t 

Adam, F , Clans, septs, and regiments of 
Scottish Highlands, 348 t 
Adamawa — 

Aus W est Adamana ; Lieut. Striimpell, 
57S t 

Adams, F. D , On need of a topographioul 
survey of Dominion of Canada, 578 t 
Adirondack rainfall summit : U. C. 

Horton, 122 f 
Adis Ababa — 

Von Adis Ababa iibiT dou Assabot 
nach Dscliibuti : F. J. Bieber, G90 t 
Admiralty Charts, 130 1» 242 f, :t59ti 
171 t, r>8G t, G99 t 

Adrian, K,, iind J. (4. Rothaug, Karte dor 
Bezirke Stadt uud Ijund Salzburg und 
Halloin, 4G7 f 
Adriatic — 

lioiie dos Mittelwassers in Rogoznioa, 
Zara, und Bestrict’ : J. (Jregor, 
0 229 1 

Adye, E. H., Modern Lithology illustrated 
uud dedued, 331 § 

Aeronaut, Record of an : Gertrude Bacon, 
No. VI.— Junk, 1908.] 


A^tobunista i — 

I Autour de I’Afghanistan par le Kara- 
I* korum et la petit Tibet : Commdt. de 
^ Laooste, 281 f 

Conference du Commandant do Lacosto, 

not 

Africa — 

African Nature Notes and remini- 
scences : F. C Selous, G89 t 
Bantu phonetics: E. dacottet, 94 §, 
2:52 t 

British East- 
Geology of: H. B. Muff, G74 
Pa|)er8 relating to, 350 f 
Cape to Cairo, A woman’s trok from : 

Mary Hall, 94 §, 120 1 
Disposal of Africa : Sir 11. 11. Johnston, 
2:52 t 
East- 

Maps : Deutsch - ougliBobe Greuze 
zwis(‘hen dem SO Luugongrad und 
dem Djipe-See: C. Jurisoh uua 
M. Moisei, 585 f 

Positions ... of Anglo-Germai 
boundary commission triangulation 
from Zanzibar to Mount Riiwenzori, 
4G0t 

Scbo% zum Stefaniseo uud zu den 
Borangalla, Von : J. R. Luohsinger, 
4C0 t 

Sogennante Grosso Ostafrikanisoho 
Grabou /wischon Magad und Laua 
yu Miieri- C. Uhlig, 217 §, 4G0 f 
I'last Africa Protectorate. Report on 
forests of Kenia: D. K. llutchius, 
350 t 

East (jentral : Duke of Mecklenburg’s 
Expedition, 145 
Eisenbalinen Afrikas, 350 f 
Etats musulmansde VAfrique Oentrale : 

Commdt. Gaden, 349 t 
French Central — 

Mission Chari-Lao Chad. Rcoit du 
voyage de la Mission : A. Chevalier, 
350 t 

French West — 

Mise on valeur de I’Afrique Occi- 
doiitnle Frar 9 aiBe: H. Ohevaus, 
400 t 

German East — 

Abschniirung Sansibars von Deutsch- 
ostafrika : R. Hermann, 120 t 
3 B 
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etc. : L. Ambronn, 578 1 
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J. Graf V. Pfeil, 578t 
ObordachengeHtaltung und Geologie 
Deutfioh-OstafrikaB : W. Bornhardti 
125 1 

Ostafi ikanUolio Veudel-Expodition, 
ErgebiiisBe der : E. KohlBobUtter, 
120 1 

ZentralafrikaniBcbe Expedition dee 
Herzogs A. F. zu Meoklenbnrg- 
Sobworin, 689 t 
GermaTi South- West— 

Deutsoho KolonialwlrtBchaft I. oUd- | 
weBt Afrika : V. Kolirbaoli, 461 f 
Elf Jabre Gouverneur in DeutHch- 
Siidwesiafiika : T. Leutwein,46L f 
Growth of Welioitichia, Dr. P<iob*B 
obeervationfl on, 677 
Some notoB on a journey from Wal- 
fiacb Bay to Windliuk : H. H. W. 
Pearwon, ,‘{90 §, 400 f 
Maps— 

Africa (Top. Section, General Staff), 
240 1, 658 t 

Central and South Africa : J. G. 

Bartboloiuow, 128 f 
Karte von DeutBoli-Ostafrika : P. 

Sprigade und M. Moisol, 469 f 
Railway map of South Africa, 241 1 
TJkiiiga-Gebirge euf Grundlage dor 
Trial) gulation und der MoBstiech- 
aufnalimo Dr. KohlBchiltter’B : H. 
Weblmaiiu und M. MoUel, 585 f 
Meteorological obsorverB in tropical 
Africa, Hints to, 577 f 
Niger to the Nile, From the; B. 

Alexander, 206 § 

North- 

Northern interior of Africa, Dosic- 
cation of : J. Lahacbe, 676 
Stanford’B Compendium of Gcopaphy 
and Travel. I. North Africa; 
A. H. Keane, 207 § 

North-West — 

DoGumentB pour servir k I’^tude du 
nord-ouest africain : H. M. P. De la 
Martinicre et N. Tiaoroix, 125 f 
Handcltstrassen uiid IlnndelHmittcl- 
jiunkte in Nordwost-Afrika : 1). 
KUrohlioff, 121 1 
Photographs — 

North Africa : R. C. Thompson, 
587 t 

I’ortugueso West — 

Bou Entrada plantations, S Thomd: 
IJ. J. M. de MoDdou 9 e, 461 1 
Railways — 

Eisenbahnen Afrikas, 350 1 
BcionUfi(5 Gcograjihy, Africa; E. W* 
Heaton, 120 f 
Slave trade in, 608, 613 


Afrioa — ooniinued. 

South- 

Geography and Statecraft : Yisoount 
Milnep, 578 f 

Geological aspoota of South African 
Boenery : G. Oorstorphine, 121 f 
Guide to South Afrioa : A. 6. and G. 

G. Brown, 860 1, 438} 

History and Ethnography of Africa 
sonth of Zambesi; G. McCall 
Theal, 121 f, 5.54 § 

Notes on traditions of South African 
races : R. N. HaJl, 233 f 
Problem der Klima&ndorung in SUd- 
afrika : S Passatgo, 461 f 
BOdafrlka. Eine Landes-, Yolks-, 
und Wirtsohafiskundf' : S. PaBsarge, 
461 1 

South- West— 

Aub Namaland uod Kalahari; L. 
Sehultzo, 663 § 

Vegetation Features of: H. H. W. 
Poarson, .336 

Stanford’s Compendium of Geography 
and Travel. Vol. 1, North Afrion : 
A. H. Keane, 207 § 

Surveys of British Africa. Annual 
Re{K)rt of Colonial Survey Committee, 
232 1 
Weet- 

British Cotton-growing AsBociatiou. 
Experimental work in West Afrioa, 

850 1 

Circulation monc'tairo pn Afriquo 
occldontale : E. Buillaud, 122 t 
Commercial possibilities of West 
Afrioa : Viscount Montmorres, 233 f 
Mission du Capt. (!ottf*s, Sud-C3ame- 
roun, 122 f 

Mission dn ('ommanduut Mull, C'ongo- 
Oameroun, 122 f 

Widest Africa, Across : A. H. S. 

Landor, 119 4,821 § 

Wildest Africa, In: C. G. Schillings, 
120 t, 429 § 

Woman’s Trok from Capo to Cairo ; 
Mary Hull, 94 §, 120 1 
Afrit, V. It., I oontini o 1’“ hinterland ” 
della 3'ri])olitania, 122 1 
Agas map of London, 15G0-1570. .618 
Agias river, Tiau Slmn mountains, .396 
Agrioultural Geology; E. H. L. Schwarz, 
8.53 1 

Agiia volcano, Guatemala, 484 
Abnert, E., Carte gdologiquo de la rdgion 
aurifbre de Zeia, 128 t 
Ain-Salah of sob d^pendances ' A. Mdtois, 
2;i3t 

Ainsley, T. L., Magnetum and deviation 
of oompasB in iron Bhins, 698 1 
Air et la region ao Zliidor ; R. 
(3)ndeau, 461 f 

Aiya,V. N., Travancoro State Manual, 118t 
Ajibba tribe, T’ibor river, 806 
Alaska— 

Admiral^ Island, Reconnaissanoe of; 
(;. W. Wright, 3.50 f 
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Eskimo knd Haida Indians of, 7G 
Expedition: E. Mikkelsen’s, 560 
Gliicial features of Alaskan coast 
between Yakutat bay and Alsek 
river: E. Blaokwolder, 850 f 
Jimcan gold belt: A. 0. Rpencer, 850 f 
Malaspina Glacier : B. P Tarri 233 f 
Howard Peninsula, ^ttlementa and 
climate of the : P. S. Smith. 283 f, 
Yakutat Bay region, Recent advance of 
glaciers m : R. S. Terr, 238 f 
AlUnia— 

Katholisebe Nordalbaulen : F Baron 
Nopesa, J17 t 
Alberta — 

Oaacade Coal Basin, Report on : D. B. 
Dowling, 578 1 

Moose Mountain district of South 
Alberta ; D. D. Caimes, 578 1 
Aldwycb, History of, 504 
Aleutian islands, Eskimo of, 76 
Alexander, B., From the Niger to the 
Nile, 121 t, 205 § ; letter from, on 
Mapping of Lake Chad, 453, 682; 
Modal awarded to, 4.88 
Algeria — 

Alger h Tombouctou par VAhaggar, 
I’Air et le Tchad; R. Chudean, 121 f 
Alg^rie : M. Wahl, 45‘J f 
Frontilrre algdro-marocaine an d4but do 
1907 : P. Azan, 577 f 
Outillage de TAlg^i ie : A. Bernard, 282t 
Torritoiros du Sud, 220 §, 577 t 
Territoires du sud de TAIgerie ; O. 
Desfontaines. 850 f 
Aliabad, Persia, 158 

Alid volcano, Ascent by G, Dainelli and 
0. Marinelli, 104 

Allen, E., J^ectureship in Geography at 
Universi^, Slioffleld, founded by, 341 
Almeida, P. C. d’, Oentenairo do la 
navigation k vapeur et I’Exposition 
Maritime do Bordeaux, 354 1 
Almeida, P. E. d’ ; sec Becoari, 0. 

Alpes Maritimes— 

Pre'alpoB MaritimcH : A. (Juc'bhard,347 1 
Alps— 

Aufenthaltes dor Uimuen und Sara- 
zenon in den Alpen, /ur Fragc : B. 
Reber, 673 f 

Central Alps. Ball’s Alpine Guide, 
Part I., 99 § 

Entstchung dor Alpou : A. Penck, 573 t 
Geologisobe Besclircibnngdcr Leoponti- 
nischen Alpen : C. Schmidt und H. 
Preiswerk, 340 f 

Pflanzenlebon dor Alpen : ( Scliroeter, 

455 t. 662 § 

Savoy and Swiss Alps, On Southern 
origin attributed to Northern Zone 
in : T. G. Bonney, 340 f 
Altitudes— 

Effects of high altitudes in Moun- 
taineering, 28-31 

Tables computed for intervals of four 
minutes, etc. : F. Ball, 693 1 


I Alyk-nor lake, and valley, East Tibet, 
408,411 
Amaion— 

North-Western valley of the Amaxon, 
Dr. Rice’s Exploration in the : G. E« 
Church, 307 
America — 

Indianer, Hohiffahit der; G. Friederid, 
233 1, 430 6 

Indianer, Tranengruss der : G. Friedo- 
rioi, 350 f 

America, Central— 

Klimatologie und Hydrogsaphie Mittel- 
amorikat : A. Merz, 579 f, G67 § 
Riohesses de I’Amc'rique Oentrale : D. 
Peotor, 462 f ^ 

America, North — 

Maritime Settlements, Early, 80 
Soientiflo Geography. IV. North 
America : E. W. Heaton, 234 f 
America, South — 

Arohholenis und Arohinotis: H. von 
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Uourady, A, C. E., remarkH on “Storco- | 
photo SiiTvoying,” 550 I 

Contiuoula — 

l^lntwickolimg der Kontinnde und 
Ihror Lehowelt: T. Arldt, 461 t 
Conway, Hir M., A pi^iiro of .Ian Mnyen 
in I(i;i0..(i45* • I 

( 'ook’s Handbook to Norway and Denmark, ' 
with Iceland and Spitzhorgen, 09 § ! 

Copland, R., the Rutter of the Soo, 
translated by, 125§ 

l\)rdior, H., CoIor and their country, 565 
Cornells, W., Ken poging tot verbetoring 
der kaarten van Noord-Sumatra. 57Gt 
Corner, C., Ceylon, the paradise of Adam, 
4.58 t 

Cornish, V., Jamaica Earthquake (1907), 
245 ; Progrosaivc and stationary waves 

in rivers, 464 f; remarks on “Experi- 
ments on 'Pransporting I'ower of Boa 
Currents,” 421 ; Burfaco waves pro- 
duced by slodgos, 464 f 
Corsica — 

In Koraika : W. Bchiblor, 686 1 
Corstorpbine, Q., Geolbgical aspects of 
Bouth African scenery, 121 f 
t’ortholl, E. L., Port of Para, Brazil, 
091 1 : IlesultB of investigation into cost 
of ports and of their operation, 582 f 
Cosmic Energy - 

Uniti delle onorgie cosmiche ; E. 
Ricciardi, 1 24 t 

Costanzi, G., Abbozzo d’una carte delle | 
isoanomale della gravitk nell’ Eurona 
Coutrale e uel Gmppune meriodionale, 
2J$6 1 

Cot, — : fiee Vaussay, — 

Cotter, G. dc 1* , and ,T C. Broun, Notes 
on certain glaciers in Kumaon, 576 1 
Cottes, [A.]. Mission du, Sud-Cameroun, 
122 1 I 

Coues, E., History of expedition under 
command of Lewis and Clark, 1*25 1 
Courtier, — : see Vanssay, — 

Coventry — 

Evolution of an industrial town • C. H. 
Leppington, 458 f 

Cruig^ N. B., Recollections of an ill-futed 
JCxpeditiou to Headwaters of Madeira 
Riw iii Brazil, 234 t, 3*24 § 

Crawsbay, R., Birds of Tierra del Fuego, 
S52t 

Creak, E., remarks on “Experiments on 
Transporting I’ower of Bea Currents,” 
423 , 

Creedy rivor, Devonshire, .311 
Crema, C F., Carte topograficbe stereo- 
soopiohe, 358 f, 


( 'respo, L, B., Indicacionos sQmarias para 
el immigrant!? k Bolivia, 351 f 
Crimea - 

Guide du voyagour en (’rim^e: C. H, 
Montandon, 125 t 

Crino, 6., Notizia sopra nna Carta da* 
Navigate di Viseonto Maggiolo ohe si 
(sonserva m Ua Bibliutf ca Federicano di 
Fano, no 465 f 

Cromer, Earl of, Modern Egypt, 552 §, 
689 4 

Crompton, W. L. : nee Pearson, H. D. 
Crossland, C., Marine Biology of Western 
< 'oasts of Red Boa, 566 
Cuba - 

High Sierra Maestra: B. E. Fernow, 
‘235 t 

Culm river, Devonshire, 311 
Cunningham, D. D., Plagues and Plea- 
sures of Tjfe in Bengal, 349 f, 437 § 
Currents— 

Atlantic currents running north of 
Bootland and through the English 
Channel, Mean Velocity of : J. 
Qehrke, 2:16 f 

Drift-cask Experiment, Positions of 
casks found, 569 

North Bea and adjacent waters, Some 
remarks about currents iu the : M. 
Knudsen, 237 t 

Transporting power of sea currents, 
Expcriim nts on : J. B, Owens, 415 * 
Currie, J., Mineralogy of the Frsroes 
arranged topographically, 347 t 
OurzoD, Lord, Romanes lecture, 1997. 
Frontiers, 238 f 

Cvijit^ J., EntwicklnngBgeschichtlicho 
Karte dcs Eisernen Toros, .583 1 ,* Origin 
of Iron-Gate of Danube, 382 
Cyrenaioa — 

Cyr^naique, La ; H. de Mathuisieulx, 
122 t 


D. 

Daiikvii, Persia, 160 

Daineni,G.,aud O. Marinelli,Dol Marahb, 
I20t, ERCiirsione al vuloano Alid 
(Colonia Kritroa), 104 §, 232 t 
Dalun village, Persia, 1.56 
Dallas, W. li , and G. T. Walker, Metcoro- 
logienl Atlas of Indian Seas and North 
Indian Ocean, 699 f 
Dalbuisen, A. F. H. : see Wind, C. II. 
Dalmatia - 

Dalmatia, the land where East meets 
West ■ M.M. Holbaoh, 347 f, 

Dalny— 

Trade of Taircn (Dalny) for 1900 
(Foreign Office Rep.), 231 1 
Damn sens — 

tJairo, Jorusalom, and Damascus . D. S. 
Margoliouth, 437 § 

Danja-i-MFiliarlu or Bhiroz lake, IOC 
Dante, Mountains of: D. W. Ereshfield, 
583 t 
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Danube^ 

European Commission of tho Danube, 
Despatch reporting upon operations 
of: BirH. Trotter, 674 1 
Iron-Gate, Origin of : J. Ovijif'., 832 
Maps : KntwioklungBgesoliiohtliche 

Karto des Kisernen Tores: J. Oiji(S, 
58:it 

Underground Connection between 
Upper Danube and Khino, Researches 
by K. Kndriss and C. G. Barth, 440 
Yersickerung der Donau im Scbw&b- 
iachen Jura: C. G. Barth, GSGf 
Darton, N. H , Bighorn Mountains, 234 t 
Darwin, Sir G. H. («e« aho Motfsman, 
B. 0 ), Ooeanio tides and lunar dis- 
turbance of mvity, 354 1 
Dauzat, A., Lac Leopold II. et ses 
oifluents, 232 f 

Davidson, G., Discovery of San Francisco 
Bay, 108 

Davies, H. K., Photographs of Soutli 
Cliiang-su and North Cli{j-chiang, 
China, 132 t 

Davis, W. M., Geographical Field Study 
in North Italy and tho Alps, G79 ; 
llottner’s conception of geography, 
582 t ; i^lace of coastal plains in syste- 
matic physiogniptiy, 581 f 
Davison, C., Ban Francisco earthquake of 
I30(;,.234t 

Dawson, W. B., ('arrents in Bello Isle 
Strait, from investigations of Tidal and 
(*urrent Survey, 1894 and 190G..337 §, 
351 1 : Variation in loading features of 
tide in difieront regions, 4G2 t 
Day, (/., History of Commerce, 854 f, 
558 § 

Deokert, E., Grundztige der Handels- und 
Vorkehrsgeographie, 694 t 
Deccko, W., Qeologie von Pommero, 
450 1 

Deka, tributary of Zambezi, 134 
Dekft basin — 

Altitudes in, 303 
Characteristics of, 301 
Delafosse, M., Frontibros dc la Cote 
d’Ivoire, de la Coto d'Or, ct du Soudan, 
402 1 ; P( uple Siena ou Senoufs, 689 f 
De la MartiuicTc.H.M. }\,andN. Jjaoroix, 
Documents uour sorvir h rdiiide du 
iiord-ouost africaiii, 125 t 
Delebec(iuc, J., A travers I’AmcTiquo du 
Bud, 2I2§, 285 t 

Delmd-Kadoliffo, C., award to, 43*9 
Domafil^eon, A., La “Troudo de rOise,” 
229 t 

Denmark — 

Maps : Uydrograpbic Charts, 131 f 
Doprat, G„ Siir un oas de dddoublcmout 
du thalweg d’line valldo par interven- 
tion d’une coulde volcaiiique (Bar- 
daigne), 574 t ; Voloans du Jjogudoro 
ct du Canipo d’Ogieri, J 10 f 
Dercims, A., Haul plateau de Bolivie, 

2:n t 

Dorweut river, Gorge of the, 215 


Desert Sand-dunes, On the observation of : 
V. Ck)rniBh, 400* 

Dosfontaines, C., Territoircs du end de 
r Algdrie, 860 f 

Desplagues, L., Sources du Bakoy ; rdglons 
auri^res soudanaises, 460 1 
Devillo, E., Storeo-Pliotographio survey- 
ing, 637 

Dezhnef or East Caj^e, Siberia, Name of, 

385 

Dhaoli river, Himalayas, 377 
Diam river valley, Central Asia, G73 
Diaz, P., and his work, 355 f 
Dibrugheta, Garhwal Himalayas, 8G9 
Dioohhoff, C. vofl* “ Storm- weather ” at 
Fort Augustus, 62 

Diels, L., Pflanzenwelt von West-Austra- 
Uon stidlioh des Wendekreises, 432 § 
Diener, M., Reise in das moderno Mexico, 
233 1, 330 § 

Dissel, J. B. A. van, Reis van Goras langs 
de Bddidi naar Ginanic, 580 1 
Distance Finder, New: E. A. Reeves, 
425* 

I Dlx, A., Deutsobe Flusssohiffahrt in 
I fremden Erdtoilen, G94 1 
Disnn, E. E. L. : see Strahan, A. 

Dnieper — 

Frago Uber die Eutstehungsweise und 
das Alter der Flasstbillor in dem 
Mittelgcbiet des Diiioperbaasins ; E. 
Oppokow, 28(> t 
Dobratsch, Mount — 

Grosse Naturereignis von 1348 nnd die 
Bergstiirzo des Dobratsch: A. Till, 
573 1 

Dolgozero lake, Russia, 441 
Dome structure in conglomerate . B. 
Arnold, 354 1 

Does, B., Ueber oslbaltisoLo Boebaren, 
229 1 

Doughty, C. M., Wanderings in Arabia, 
459 1» 559 § 

Douglas, H. A., Venice on foot, 99 §, 
229 t 

Dowling, D. B., Report on Cascade Coal 
Basin, Alberta, 578 t 
Drienoourt, — : tee Vanssay, — 
Drift-iiasks for determining direction of 
polar currents. Positions of casks found, 
6G9 

Druzhino lake, Russia, 441 
Dryer, C. R., Lessons in physical geo- 
graphy, 465 1 

Drygalski, E. von, Ziole und Methodon 
dor Polarforschung, etc., 123 f 
Duab of Turkestan, 646 
Dubi, H., Bernese Oberland, 98 § 

Dubois, F., Journey across the Babara, 
219 

Duchesne, C., Enseignemont dos projec- 
tions oartographiquos, 3531, 581 t : 
Projections oartographiquos, 463 t 
Ducko, A., Vo}agfi au ‘ oampos” de 
TAriramba, 234 f 

Du Faur, E., Eflfect of polar ice on the 
weather, 691 f 
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Danes — 

Desert Sand-dunes, On the observation 
of : V. Cornish, 400 • 

Naturmodoll der Diinenbildung : B. 
GUnther, 3.54 1 

Dupin, 0., Voyages dans la Grande- 
Bretagne, 125 1 

Dupont, R., Re^Kjrt on a visit of investiga- 
tion to Bi Fierro . . . and the AMabra 
group of the Soyobelles islands, 230 f I 
Durashi, Mount, Garhwal Himrlayas, 369 | 
Durban— | 

Rainfall at Durban and Mauritius, 
Note on oo’inectiou between ; T. F. | 
Olaxtou, 849 1 

Dutch self-taught, with plumotio pro- | 
nunoiation : C. A. Thimm, 687 t 
Dutch Society for Publication of Early 
Voyages, 672 

Dutreuil-dti-Bhins mountains, Tibet, 656 
Dzungaria, Obruohoff’a explorations in, 
673 

B. I 


Earth— 

Age of a cooling globe in which the 
initial tem(>erature increases directly 
as the distance from the surface : 

G. P. Becker, 693 f 

Aufbau der Erdkruste in mathc- 
matische-physikalisohor Hiusicht : 
0. Hooker, 693 f 

Gostaltungsprinzip der Erde : P. Roi- 
bisoh, 464 t 

Horizontalpondela iiber die Deforma- 
tion des Erdkurpers untor dem £iu- 
flusB von Sonne und Mend, Beobaoht- 
ungon an : 0. Hecker, 464 f 
Interior of Barth, Constitution of, as 
revealed by Earthquakes : B. D. 
Oldham, 46 1 f 

Neuere Vorsuoho zur physikalisoben 
Liisung des Problems vom Erdiunern : 

H. Tertsoh, 124 f 

Starrheitskoefflzleuteu dor Krdo, Bel- 
trag zur Bestimmuug der: W. 
Sohweydar, 46 1 1 

Temporature, secular cooling and con- 
traction of the Earth, etc.: T. J. J. 
See. 286 1 

Earth-movements — 

Investigations by (4. Braun, 450 
Mesure des mouvements g(^ncraux du 
sol au moyon do nivellements rcpe'tcs 
0 . de longs intervals : O. Lallomand, 


698 1 

Earthquakes (sec ahn Seismology)— 

(California Earthquake, Some after- 
lessons taught by : J. W. Bedway, 
518 

Earthquakes : an introduotion to Sois- 
mio Geology: W. H. Hobbs, 354 1» 
433§, 693t 

Earthquakes and mountain-building : 


F. Freeh, 223 

Erdbebon und Gebirgsbau : F. Freeh, 
223 1, fi81§ 


Earthquakes '•oontiwunl. 

Fortpflanzung der Erdbebenwellen im 
Erdinnern, Ueber die Art der: H. 
Benndorf, 582 f 

Qeographische Vorbreitung der Erd- 
beben : K. Sapper, 237 1 
Jamaica Earthquake (1907) : V. OorniAb, 
245^ 

San Francisco und Valparaiso earth- 
quakes and their causes : W. Upham, 
466 1 

Science S^ismologique. Tremblements 
de Terre : <3omte de Montessus de 
Ballore, 438 § 

'J'remblements de torre ressentis pen- 
dant Vann«e '1904: E. Oddono, 465 f 
Valparaiso and Aleutian earthquakes 
of 1906, Notes on : F. Omori, 287 t 
East Indies, Dutch — 

Kommorzielles Handbuch von Nieder- 
liindiBoh-Indien : F. A. Sohoeppel, 
459 t 

h]astmaD, 0. B., Vesuvius daring the 
Early Middle Ages, 116 f 
Eaton, W., (Jonoeming ooean depths, 581 f 
K(‘kcrt, M.. Kartographie als Wiasen- 
sohaft, 353 f : New fields of geography, 
especially commercial geography, 582 f 
hkinarlor— 

Antiquities of Manabi, Ecuador: M. H. 
Saville, 852 f 

OpdratloDs sclentifiques de TEauateur, 
Happort pr^sontd au nom de la Com- 
mission charg^o du oontrOlo soien- 
tifique des ; H. Poinoard, 235 f 
Viaje al Oriente— De Quito al Ouraray : 
V. M. Bravo, 691 f 
Edinburgh — 

Lectureship in Geography at Edinburgh 
University, 224 

Manuscript Maps by Font, the Gordons, 
and Adair, in the Advocate’s Library : 

C. G. Cash, 458 1 
Egypt— 

Egyptian self-taught (Arabic); 0. A. 
Thimm, 460 f 

Geology of Eastern desert of Egypt, 
Preliminary report ou ; W. F. llnme, 
400 t 

Handbooks for travellers: Egypt and 
SudAu : K, Baedeker, 350 f ; ditto : 
H. R. Hall, 120 1; ditto; Murray’s, 
100 § 

Irrigution Services in Egypt and Sudan, 
Beports upon Administration of, 
1906 ; Sir W. Garstin, 577 t ^ 
Maps ; Aswan Province (Survey Dept., 
Cairo), 469 f : Faynm Province 
(Survey Dept , Cairo), 128 f, 241 1» 
358 t. 469 1. 698 t : Qaliubia Province 
(Survey Dept., Cairo). 358 1, 469 f 
Msps exhibit^ iu Geological Museum, 
1908, Catalogue of, 577 f 
Modern Egypt : Earl of Cromer, 552 §, 
689 t 

PalmoUthio vessels of Egypt; B. de 
Rustafjaell, 460 t 
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Egypt— (ymtumed. 

Survey Department, Report for 190G: 
H. G. Lyons, 217 

Surveying and land^mrnsuremcnt iu 
Egypt, History of: H. G. Lyons, | 
577 1 1 

Elliot, G. F. Seett : see Scott Elliot, G. F. 
Elliot, J. A. S., Notes and observations on 
an oxiKJtlition in western Cape Colony, i 
232 1 I 

Elton, E F., Note on Moasuromeiit of 
Areas in Exi' liasin, 312 
Elwin, E. F., Indian Jottings, from leu 1 
years’ (‘Xperionoe in and around Poona 
city, 118t,3;!()§ i 

Emerson, P., Flood-plains in their relation 
to life, 582 t ; a^^d W. C. Mcore, Geo- , 
graphy through the stereosoopc, 4CCt 
EndrisH, K., Underground Connection 
between Upper Danube and Rhine, 
410 I 

Engel, E., Schiffahrt dor Saale, etc., ' 
G71 §, 087 t I 

Engclbreeht, T. II., Il<»donhau und Viob- i 
stand in Schleswig-Holstein, 450 f ‘ 
England— ' 

Cartographie des provinces anglaises | 
et franQiiises des neizibme et dix- i 
seplibme sicelcs, Notes stir la : H. (L j 
Fordham, 574 t 

Origin of certain oUnon-like vuUiys 
associated with lake-like areas of 
depression: E. W. Ilarmor, 215§, 
575 t 

England and Wales — 

Itinerary of John Loland, 1535-1543; 

L. T. Smith, 458 t 

Maps ; Geological Surveys, 120 f, 350 f, 
408 t, 581 1 : Ordnance Surveys, 120 f, 
239 1, 355t, 407ti 583 f, 095* 

Enock, 0. R., letter from, on Surface 
forms in Western South America, 084 
Entre Rios — 

Maps : Carta de la Provincia de Entre 
Rios (Dept, de Obras Pdblicas), 699 f 
Er^, Sahara aosert, 445 
Eritrea — 

Escnrsioneal volcano Alid; G. UainelU 
0 O. Mannt'lh, P)4 §, 232 f 
Maraho, T)<1, Milcano della 

d( prussione Danoala : G. Dainelli od 
O. Marmelli, 120 + 

Volcunocs in, 101 
Erosion— 

Jlmudron lateral ; forme parti oulien^ I 
I’erosion par les eaux eouranles ; j 

E. Floury, 401 t 1 

Erosion fluviale ct (irosion glaciaire: | 

J. 1 1 run h OB, 569 §, 093 1 
J^’orm und Grosso dor gluzialon Erosion : 

J. Fruh, 124 t 

Claeial erosion iu longitudinal vnlh ys; 

F. Carney, 581 f 

Ijrzgobirgo — 

Hoclistcu Hiedelungcn des sachsiRch- 
bohmisehon Erzgehirgos : 0. Strnulio, 
574 t 


Esan volcano, Japan, 192 
Eseaut — 

Transformations do I’Esoaut, Etude 
but: E. Cambior, 575 f 
Etna -- 

Etna ; G. de Lorenzo, 116 t 
Etzlaub, E., Der NUrnberger Kaitograph : 

A. Wolkenhauer, 694 f 
Europe — 

lUonde llrachyc(‘pal og dens sandsyn- 
ligo Udbrodningsfolt : G O. F Arlx>, 
229 t 

Itinerary, Containing IIis Ten Yeeres 
Travoll through Twelve Dominions 
of CJormany, etc. : F. Moryson, 110 ft 
450 t 

T^anderkunde von Europa : A. Kirch- 
hoff. Drittcr Toil, Russland : A. von 
Krassnow und A. Woeikow, 117 t 
Maps— 

Automobil- und Radfahrer- Kartcu ; 
G. Frey tag, 1 27 + 

(icneralkarto von Mitteleuropc (K. ii. 

K. Militargoog. Insl.), 4GS f 
Hyp»ometria<‘ho UobersiebtBkarto von 
Mittel-Europa, 4CS f 
Pavonstein-Liobenow’s Special-Rad 
und Autoinobilkarle von Mittel- 
Europa, 240 1, .584 t 
TopograpliiHohe Sjiocialkarte von 
ISlittel- Europa (K. Preussiohi' 
Jjandesanfnahme), 240 f, 356 f 
UehorHichtskarto von Mitteleuropa 
( K Prouss. Laiulcsaufnahmo), 356 f ; 
K. u. K, Militilrgeog. Inst ), 168 f 
Through Europe with Napoleon : H. K. 

Marshall, 460 f, 070 1 
Travels of Potor Mundy in Europe, 
1008-1028; SirR. C. Temple, 347 f 
Evans, J. W., Craig’s ‘ Reoollootions of an 
ill-fated Expedition,’ 324 §; Neveii- 
liemairo’s ‘ LacB des bants Plateaux do 
I’Amorique du Sud,’ 325; remarks on 
“Experiments on Tran8p()rting Power 
of Sea Currents,” 423 
Evoland, A. J., Notes on geology and 
geography of Bagino mineral district, 
459 t 

Everest, Mount— 

Height of, 103 
lOxo river — 

Areas in the lOxo Basin, Note on 
MeaHiireinmd of : E. E. JOlton, 312 
DiBehurgfH of Exe and Modwny lliverH, 
Note on Measurement of: N. F. 
Mackenzie, 313 

Inventigntion of lOxo and its tributaries, 
Jh'port of jirogress, 316 
Rainfall in Exo and Medway valleys, 
ObsorvatioiiB of: H, R. Mill, 3 14 
Expedition, Lake, Tibet, 529 
Eydoux, I)., and L. Maury, Lcs glaciers 
onentaux du I’ie. Eong ( Pyrdnocs cen- 
trales), 229 + 

Eyre I'eninsiila, Gc'ologieal features of 
part of: D. Mawson, (192 f 
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F. 

Faithobne and Nowouurt man of Loudon, 
1668.. 023 

Falkland lelands, Exiicdition to: ('. 
Scottsborg, CIO 

Fariabad glaoier, Nun Kun monnbiinB, 
16, 

Faro river — 

Erkundung dea Faro: — Strilmpell, 
880 461 1 
Faroes — 

Laiid-vogetation of the Faroes, etc . C. 
H. ( )Btcnfobl, 080 1 

Mineralogy of the Faeroes arranged 
topographically : J. Currie, 847 1 
Farraline, Loch, Bathymetrical survey, 45 
Faustini, A., f glacimenti di oombustibill 
foBsili nolla regione artioa, 353 f : Bulla 
op])ortaDitk di suddividere in quadrant! 
)a regione polare artica, 353 t : Lc Te rn* 
IVli^ri, 032 t 

Fawcett, P. iJ., Photograplis of Bolivia 
and Peru, 472 t 
Fayum Province — 

Maps : Topograj)liioal Map of Fayum 
Province (Survey Dept., Cairo), 128 f, 
241 t, 358 t, 4GS< f. 638 f 
Fcdchcnko, D. A. and 11. A., Conspectus 
Flor® Turkostanicsa, 089 t 
Felice, K. de, La Bosse-Normandie ; ^tude 
de gdographie r^gionalo, 456 1 
Fomow, B. E., High Sierra Muestra, 236 f 
Ferrand, G., Peuplcmcnt dc Madagascar, 
120 1 

Filchnor, W., Klostor Kumbum in Tibet, 
90 § ; Ratzol des Matschu. Meine Tibet 
Expoditiou, 90 §; Been in Nordost- 
Tibet und das Matschu*Problom, 575 f ; 
Wiasenachaftliche Ergebnisse dor Ex- 
pedition Filolmer naoli China und 
Tibet, 1908-1905.. 30 §, 348 1 
Finland — 

Oberfldchenbilduogcn M itteb Ostbott- 
niens und ihro Entsiehuug, Ueber 
die : I. Loiviskn, 117 f 
Fin mark — 

IMaps : Kurt over Finmarkens Amt 
(NorgCH Ooog. Opmaaling), 357 f 
Fiusterwalder, 8., Theoric dor Gletsober- 
schwauknngen, 581 1 

Firtb, J. F., S. M. Ilolmdou, and H. W. 
Jones, Photograplis of North-Western 
Canada, 243 t 

Fischor, 3'., MiUclnic<*rbildor, 087 f 
Fisher, C. A., Geology und RcMourcca of 
Bighorn Basin, Wyoming, 030 t 
Fleet river survey in 1817 .026 
Fleming, A., Ziegler Polar Expedition, 
1903-1905, Boientiilo ResultH, 236 f 
Flett, J. S. (see also Reid, C.), remarks 
on “ Voloanues of Guatemala,’* 485 
Fleury, E., Chaudron lateral ; forme 
partioulicre de rdrosiou par les eaux 
courantes, 404 f 

Flood-plaina in their relation to life: 
P. Emerson, 582 f 
No. VI.— June, 1908.] 


Florence and the oitles of North Tuscany 
with Genoa : E. Hutton, 830 % 

Fohn — 

Langdauerndo Fdhnpcriode im Oktober 
1907, etc. : W. Trabert, 574 f 
Folk-lore as an historical science : G. L. 
Gomm<‘, 694 1 

Follansbee, B., and others. Surface water* 
BUTOly of Missouri river drainage, 579 f 
For^am, 11. G., Cambrid gosh ire Maps, 
457 1 ; Hertfordshire maps: a descriptive 
catalogue of maps of the counly, 1579- 
1900 . . 347 1 ; Notos sur la cartographio 
doH ])rovLnoeH anglaisoa ct franqaisoB 
des Bcizibine ct dix-soptibrno aibclea, 
574 1 

Forfeitt, I.., nmiarks on “Old Kingdom 
(tf Kongo,” 012 

Formix' Orbia Antiqui : R. Kiepert, 586 f 
Forrest, T., Voyage from f’olcutta to the 
Mergui Archipelago, 125 1 
ForHolniH, G., Viujo cii/'e el lluallaga y 
(1 Pachitea, 091 f 

Fdrst, J., Geschichte der Entdeokuug 
Griinlands, 353 f 

Fort Augustus, “ Storm-Weather ” at: 
C. von DieckhofT, 62 

Fowler, J. W., Address t) Anstralasian 
Association for Advancement of Science, 
Adelaide Mooting, 1907. .467 f 
France— 

Crosnr and ( cnLral Plateau of Franco : 

M. S. W Joftbrsou, 080 f 
Cartographio dos provitices anglaisea 
ct franqaiscB des seizibme et dix- 
septieme siboles, Notes sur la : H. G. 
Fordham, 574 f 

Centres de diTopulation et d’inf^oondite 
dans la France metropolitaine, La 
lepartition des : H. Barrb, 456 1 
France, La : P. A'idul de la Blache, 
347 t» 551 § 

Tliibitatinn dans les plainos littoralcs du 
golfo du lion : M. Sorre, 086 t 
Habitation liumaine dans le Sdnonais : 

P. Pri\ at-Deschanol, 466 t 
Limites ot Ics divisious territoriales de 
la Frano(5 cn 1789 : A- Bretto, 116 t 
Maps : ( 'arto de la France (Miniatre 
d(- riukrieur), 240 f, 468 t 
Nome topogriipliiquoB lew plus usitos 
duns lo Sud-Est do la Franco, Glos- 
Bair'‘ (loH : D. Mourral, 080 t 
Yulleo do Barcelonnelte ; notes de 
geographic humaine : J. Levai|^le, 
347 1 ^ 

Francke, A. H., History of Western Tibet, 
list, 320 § 

Franco- 1 dberian boundary, 1907.. 105 
Frank, O., Gerippo in den Eriegskarten, 
229 1 

Fraser, D., Marches of Hindustan, 118 t, 
318 § 

Frazer, J. G., Questions on oustoms, 
beliefs, and languages of savages, 094 t 
Freeh, F., Erdbeben und Qebirgsbau, 
223 §, 581 1 ; Tektouische und seis- 
3 C 
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mologisohe Ueboruichtekartc dor Erdo, I 
129 t 

Freslifleld, D. W., Mountains of Dante, f 
583 ti Presidential address to Qoo* , 
graphieal Association, 213; remarks I 
on * Mountaineering expedition (o I 
Himalaya of (Tarhwal,” H89 
Freytag, G., Aiituniobil- und Radfahror- | 
Karton. J'rovinz Sachsen, etc., 127 1: i 
Stereoscopic colouring of maps, 339; | 
Touriaicn-Wanderkarte der Dolomiten, | 
125 1: Vorkehrskarto von Osterreich- , 
Ungarn mil don Balkanlandorn, 355 f; I 
Welt-Atlas, 242 1 i 

Fribourg Plateau, FiVtdution of Rivers (»f : | 
(i. ^liohcl, G70 

Friedorici, G., Schiffahrt der iudianer, 1 
233 1, 430 §, Sobre el orijen do los 
('harriia, 123 f; Traneugruss dor ! 
Indianer, 350 1 i 

Friedrich, E., Allgetuoino und spezicUo 
Wirt8chaftsgeograi»hie, S.H f I 

Frobonius, Ij., Im Schatten dos Kungo- 
staates, 120 t, 322 § I 

Frontiers— ' 

Romanes lecture, 11107. Frontiers: | 
Lord CuTzon, 238 1 i 

Frew, J., and F. Mort, Southern Highlands 
from Glasgow, 458 f ' 

Friih, J , IJeber Form und Grosse der * 
glazialen Erosion, 124t; Wasserhosen | 
auf Schweizer-Seen, 457 1 I 

Fuego volcano, Guatemala, 484 
Fula tribe, Central Africa, 200 
Fuller, M. Ji., Notes on Jamaica earth- j 
quake, 580 f { 

Fu-sang, Ou tho land : K. Shiratori, 094 f 
Futterer, K., Dur(5h Asion, 204 § , 


Gac'HIn, Persia, 153 | 

Qttdel, Commandant, Notes sur Bilma ct ' 
les oasis environnates, 233 f ' 

Gadon, Commandant, ^tats musuliuans 
do I’Afriquo oentrale, etc., 349 1 
Gaffarel, 1’., La Sardaigne, 157 t ' 

Galioin — 

Morphologic dos galiziachen Dniester- ' 
gebietes : R lluUnyckyj, 347 f 
(idJi/ee magnetic survey of Pacitlc, 448 
Gunnott, 11., Manual of Toiiographic 
Methods, 124 1 

Uunnelt, S, R., lloHultsof primary triangu- 
, IsMou and primary traverse, 123 1 
(raiioiig, W. F., Notes ou Natural History i 
and Physiography of New Brunswick, i 
351 1 

Gann glacier, Nun Run mountains, 32 ' 

Garda, Lake — 

Brandung am Ufur dcs Garda-Stes : ' 
G. I‘riiiz, lit; t I 

Gardiner, J. S., Percy Sladen Trust Expo- , 
(lition to Indian Ocean in 1905. 576 f I 
Garhwal — i 

Mountaineering expedition to Himalaya | 
of Gurhwal, 361 • | 


Garland, A., Peru in 1906; with brief 
historical and geographical sketch, 
97§, 235t 

Gantin, Sir W., Reports upon administra- 
tion of Irrigation Services in Egypt and 
Sudan for 1906.. 577 1 
Garth, Loch, Bathymotrioal survey, 45 
Garwood, E. J., remarks on “ Moun- 
taineering Expedition to Himalaya of 
Garhwal,’' 894 

G aster, L., Roumania’s forty years' 
progress, 1866-1900 . . 1 17 1 
Gautier, E.'F., Etudes Sahariennos, 121 f 
Gazelle I'oninsula — 

Mapa : Nordliclie Toil dor Gazelle- 
Halbiusol : W. Wernicke, 580 t 
Qeay, F., Aper^u sur Ics regions Snd de 
Madagascar, 232 f 

Gohrko, A. H., remarks on “ Volcanoes 
of Guatemala,” 480 

Gehrke, J., Mean velocity of Atlantic 
Currents running north of Scotland 
and through tho English Channel, 
230 t 

Geikie, Sir A., Geological Structure cff 
North-West Highlands of Scotland, 
edited by, 317 § 

Geikie, J., Old Scottish Voloanoos, 458 f 
Geneva — 

Geographical Suoloty, Jubilee of, 450 
Gouthe, M. K., Valley towns of (Jimnecti- 
cut, 402 1 

Gentil, L , and M. Chesneau. Itiucralres 
dans Ic Haut Atlas Murooain, 698 f 
Gentil, L., Geological Rosearehos in 
Morocco, 566 
Geodesy — 

MiBsioDB Scientifiques pour la mesure 
d’un arc de Meridion au Spitzburg, 
1899-1901. .557 § 

(leographical Asaociatiou, Annual Meoi- 
iug, 213 

Geographical Boundaries; E C. Soinplc, 
109 §, 351 t 

Geographical Congress— 

Ninth International, Geneva, 1908.. 
450, 079 

Geograpbioul Field atuily under Prof. 
Davis in North Italy and the Aljis, 
679 

Geographical Jiitoruturc of the Month -- 
Alnca, 119, 232, 349, 459, 577, (i89 
America, 122. 233,350, 462, 578, 090 
Anthropogoography and Historical 
(Geography, 238, 354, 405, 582, 094 
Asia, 118, 230, 348, 458, .575, 088 
Australasia and J’aoiOu Islands, 2:i5, 
352, 403, 580, 091 
Biography, 238, 355, 400, 094 
Europe, J 10, 229, 310, 455, 573, 080 
General, 238, 355, 400, 582, 095 
Matheinatienl Geography, 124, 230,353, 
463, 581, 692 

Physical and* Biological Geography, 
124, 236, 353, 464, 681, 693 
Polar Regions, 123, 236, 8.53, 463, 580, 
692 
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Geogra^loal Names— 

Selling of Plaoe-names, G. Biouhieri 
OD intornational agre^^mont for^ 811 
United States Board, Third report on 
Goograpb io names, 1 890 - 1 i^06 . . 281) f 
Geographical Societies— 

Geneva Geographical Society, Jubilee 
of, 450 

Leeds, Formation of hooiety at, 841 
Geographical Teaching — 

Development of GeographiciO teaching 
ont of nature study : H. J . Mackinder, 

855 1 

Geography— 

Architecture, Geography and, 57 i 
Australasian Assooiation for Advance- 
ment of Science, Adelaide meeting, 

1 007 : Address to : J. VV. Fowler, 
4(57 t 

Beobachtendo Geographie und Laiider- 
kunde in ihrer neuorou Eidwioke- 
, lung : E. Tiesaeu, 582 t 
Economic Geograj)hy, A })lfta for a 
broader couceptionof : L.Hutchiauon, 
01)4 t 

Economic Geography and its relation 
to economic theory and higher 
education : J 11. Smith, 465 t 
Elements of Geography : J. H. N. 
Stephenson, 695 t 

Enseignemeut dc la geographie U 
rUniversiic dc Liege; J. Halkin, 
288 1 

Geographie anoieuno, abrogee: J. B. B, 
d’Auville, 125 f 

Hettner’s conception of geography . W. 

M. Davis, 582 f 

International Geography : II. R. Mill, 
855 1 

liooturoship at Edinburgh University, 
224; Lectureship at Glasgow Uni- 
versity, (580 . 

licctureship at Shofflold University, j 
founded by E. Allen, !5ll 
Matheruutioal (ieogmphy: 5V. E. 
Johnson, 4815 § 

New ficMs of geogra])hy, especially ' 
eomincreial geography : INI. Eckert, 
582 t 

( )\ford school of geography, Progress , 
of, 450 ; Appointment of H. O. , 
Becket, (580 

Physical Geography, Lessons in : 0, B. 1 
Dryer, 4(55 1 

Physiography : B. D. Salisbury, 287 1 i 
Physisohen Erdkuude, Grundzugo der : 1 
A. Hupan, 287 1 » 827 § 1 

Rational Geography: E. Young, 355 1, j 
48y§, 0051 ^ ^ I 

Baum und Zeit in Geographie und 
Geologic : F. Batzcl, 583 t 
Scientific Geograpliy: 10 W. Heaton, 
48(5 § 

Statecraft, Geograuhy and ; Viscount 
Milner, 578 t 

Statistique annuelle de geographie 
oompardo, 1907 : J. Birot, 466 f 


Geography— oonfrftttted. 

Stereoscope, Geography through the; 

P. Emerson and’NV. 0. Moore, 466 f 
, Geological History — 

Entwiokelimg dor Kout monte und 
Hirer Lebewelt Arldt, 464 f 
SchdpfungsproMom golost f H. Habo- 
uieht, 693 t 

(rcologioal Society of London, History of 
I the : H. H. Woodward, 238 t, 484 § 

I Geology— 

Agricultural geology r K. H. T;, Schwarz, 
858 1 

I Traite de geol* )gie : E. Hang, 358 f, 668 § 

Gci (morphology — 

Antipodische Lage von Land und 
Moer ; T. Arldt, 354 f 
Problemo der (leomorphologie am 
1 Randc von Trookengobieten : A. 
Grund, 581 t 

Verschwundeno Inseln und vorsunkeno 
Kontinoute : T. Arldt, 854 f 
Geophysics — 

I Polarity of matter: A. (dark, 4(54 t 
Unitd dollo energie cosmioho : L. 
llicoiardi, 124 t 
I Georgia, Gulf of— 

Archieology of Gulf of Georgia and 
I Puget Sound : H. I. Smith, 690 1 
I Gcrhing, L., Friihero Ausdohnung des 
Waldea in Sudwcst-Thilringen, 687 1 

L Geriue rivet \ alley of, 670 
Norman Golouies— 

Maps : Grosser Deutsohor Kulonial- 
atlas: P. Sprigade und M. Moisei, 
470 t 

’ Mitteiluugen fiir Ansiodler D, Rcimer, 
688 1 

Germany— 

Eisvorhaltuisflc an den deutechon 
KUstenim Winter, 1906 07.. 229 1 
Ferry Service between Sweden and 
Germany, 440 

Maps Rarto des Deutsoheu Ui’ichcs 
(K Preuss, LiindoBaufnaUmo), 856 f, 
581 1 ; Hohcnsohichtcnkario der 
Kifel anf Grundlago der von dor 
Kunigl. Preuss L'\ndt*Haufiiahmc,etc 
H. Baiitr, 606 1 : I’liozune Abluge- 
ruiigcu in der JOifel und am Mit- 
telrhoin : K. Oustrcich, 696 f 
Socsohitfalirt duroli Dampforbotricb, 
Aufschwimg dor deutsidion : M. 
Lindouiun, 687 f 

Gesseri, F., Untorschiede dcs Bodens in 
stoppon versohiedoner Klimato, 851 1 
Giblin and Piussc, the Highest Summit 
of Tasmania, 109 

Gilbert, O. K., and others, San Francisco 
eacthquake and lire of Ai)ril 18, 1906, 
and their effects on structuros, 690 1 
Giglioli, E. H., Avifauna Italioa, 116 f 
Gih’hrist, 0. A., Climbs on Popocatepetl 
and 1 vtaocihuatl, 462 f 
Gill, Sir D , remarks on “ Stereo-photo 
Surveying,” 549 

Gissing, F. T. : see Bjdrling, P. B. 

8 c 2 
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Gliicial Epoch— 

Evidenoee of glaoial action during tlie 
Permian, An attempt to explain tin* : 
M. Muiifion, 581 f 
niaoial eroaioD : see Erosion 
Glaciere— 

Glacier observatioDB : G. nnd W. S. 
Vaux, 233 f, 567 § 

Himalayas, Obsorvatiuns of Glaoior 
Moyements in tlio: T. 11. Holland, 
315 

EociSzionton dor inuern Eoibuug dos 
Gletschereisos, otc. ; B. WoinDorg, 

581 1 

N(fve' line on glaoierg, A proof of 
Kurowski'a rule for determining 
height of: H F. Ueid, 581 t 
Problemo der Qlctsoherkunde : H. 

1 loss, 581 1 

Theorio der GletBchorBohwimkungon : 

8. Finsterwolder, 581 f 
Gliingcaiid, P., Elruption du Vcjtive eu 
Avril 100(1.. 22!) t 

Glasgow University, Uectureship in Geo- 
graphy nt, 680 

Glaunitig, — , Provisorisclie Karte von 
Teilen der B( zirkc Oasidingo, Bamonda 
nnd Driohang, 585 1 ; Von Bamenda an 
die NVeatgreuze, 689 1 
Globe - 

8chul-Globus : J. Q. Kotbaug, 470 1 
Glotz, W., Ueber Reproduktion lavierter 
Terrainzeicbungcn, 353 f 
Gold — 

Gold mining and Gold production : 
J. W. Gregory, 582 f 
Gold Coast — 

Frontibres dc la C\Me d’Ivoire, de la 
Cote d’Or, et du Soudan: M. Dela- 
foBse, 462 1 

Maps: Gold Coast: F. G. Guggisberg, 
128 t, 368 1, 469 585 f. 698 t 
Goldie, Sir G. T., remarks on : Death of 
Sir L. M’Clintoek, 114; “Exploration 
of the Nun Kun Mountain Group and 
Glaciers,” 39 ; “In Boareh of an Arctic 
Continent,” 287 ; “ Jamaica Eaith- 
quake,’ 271, 276; “Old Kingdom of 
Kongo,” 6J 1 : “ Story of London Maps,” 
637 

Goldney, G. T. B. : ha*- Carden, A. D. 
Goldsmid, Sir F. J., obituary, 224 
Goldstein, F,, Thesauriorungspolitik der 
Sabarabevblkerung, 1211 
G(tmo-, E. H., Sea-1 )yaka of Borneo, 212 §, 
231 1 

Gomme, L , Folk-lori as an historical 
science, (594 t : Slory of London Maps, 
489*, 616* 

Gordon, W. J., Round about the North 
Polo, 236 1. 565 § 

Goring gap in Thames valley, 215 
Golleron river, evolution of, 671 
Graham, W A., Kelautan ; a state of the 
Malay Peuinsula, 689 1 
Granada and the Alhambra : A. F. 
Calvert, 21 2 §,230 1 


Gnndidier, A. and Q„ Oolleotioa dea 
ouvrages, anciens oouoaroaiit Mada> 
gascar, 232 f 
Gravity — 

Oarte dollc isoanomaJo della gravitii 
neir Europa oentralo e ncl Oiappone 
moridionale, Abbozzo d’naa ; G. Cos- 
(anzi, 236 f 

Groat Britain; see United Kingdom 
Great Salt lake — 

Level, FJuotuatiomB in, F. Trimmer’s 
observations, 668 
Greece— 

Loncadia and its connooiion with 
Greece : J Partseb, 564 
Maps : Karte des Bundes zwisohen 
liukas und Akarnanion : W. v. 
Mar^ts, 240 1 

Maritime ( 'olunlzatiou in Early Times, 

78 

Greenland— 

A travers la Banquise du Spilzberg au 
Cap Philipiio: Due d’OrMans, 210 § 
Botanical exjiloration of oast coast ' 

C. Kruuse, 123t 

Gesohiohto dor Enidockung Gron- 
lands : J. Forst, 853 f 
Gr0nland; illustrfirel skildriug af den 
Datisko Liierocre GrOnlands ekspo- 
ditions, etc. : L. Mylius-Eriohsen eg 
11 Moltke, 692t 

Om Gr0nlttnds Areal ; H. Prytz, 236 1 
Under iNordenvindons sv0be: K. Ras- 
mussen, 692 t 

Gregor, J., llohe des Mittolwassers in 
Bogozuioa, Zara, und Sustrice, 229 f 
Grogoriov, A., Photograph of Seven- 
iccnth-t'entiiry Map of Siberia pre- 
sented to R.G.8., 442 
Gregory, J. W., Gold mining and gold 
production, 682 f ; Ore deposits and 
their distribution in depth, 582 t ; 
Stanford’s Compendium of Geography 
and Travel. Australasia. Vol. 1, Aus- 
tralia and New Zealand, 2351 
(Jrenfoll, Mr., disi’ovtry of Ubangi nvor, 
67<; 

Grey, Sir G., Pjoiieur of Empire in 
Southern Lands : G. C, Henderson, 
466 1 

Gribaudi, P., Inventariu dei 'manoscritti 
eogruhei della R, Biblioteoa Palatina 
i Parma, 466 f 
Gnboyodoff, S., Inondalions de Bl. Petors- 
bourg, 687 t 

Gngoroff, A., On au original map of 
Siberia of sevi nteonth ci'iitury, 689 f 
Grimehaw, B , In tho strange South 
Seas, 235 t» 331 § , 

Grosvenor, G. H, Scenes from every 
land, 467 f 

(i^-over, N. 0. : «ee Hall, M. R. 

I Grum-Grzhimailo, G. E., GpisanSe Pu- 
teshestviya v’ Zapadny Kitai, 662 § 
Grund, A., Probleme der Geomurphologio 
' am Bande von Trookengobieten, 581 f; 
Yorlilufiger Berioht liber physiogoo- 
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graphisuhe Untertuohungen iti Delta- 
gebiet dcs Kleinen Milander bei Ajaeo- 
Ink, 577 1 
Quatemalu — 

Vuloanoes of Guatemala; T. Ander- 
son, 171) • 

Gudblard, A., Leg Prdalpes Maritimog. 
847 1 

Guenot, t— , Des inoudatioug et du d(^- 
boi semen t, (198 1 

Guggisberg, F. (>., Map nf the Gold 
Ooaet, l‘>8 f, 358 1, 409 f, 58:) f, 098 f 
Guiana, British — 

Impreesion of the Guiana WildemesB : 
A. Heilprin, 2.14 f 

Guiana, French — I 

Notice historique aur la ( hiyane Fran* | 
9 aiHe : H. liicbard, 091 1 
Gunn, W. ; see Peach, B. N. 

QUnther, R. T., Zoological results of 
Third Tanganyika ExiKidition. Report 
.on Limnoenifla tamjanicsc^ 400 1 
Gunther, B , Ein natiirmodoll der Diinon- i 
bildung, 3.54 f I 

Guppy, II. B., PI ant- distribution from j 
an old standpoint, 239 f 


H. 

Uaaok, H., New Cartographical Monthly 
Pul dication, 111 

Habenioht, H. (ece Sydow, E. v.), Das 
flohbpfungsproblem geJiist H!93 1 
Halcon, Mount— 

Ascent of Mount Halcon, Mindoro: 

E. D, Merrill, 216 §, 459 f 
Halkin, J, Enseignemont de la 
graphie k VUnivorait4 de Li6'ge, 238 f 
Hall, H, K., Handbook for Egypt and 
Sudan, 120 f 

Hall, M., A Woman’s Trek from the 
Cape to Cairo, 94§, 120t 
Hall, M., on Jamaica earthquake, 257 
Hall, M. K., and others, Surface water- 
Bupply of Ohio and Lower Eastern 
Mississippi river drainages, 679 1 
Hall, P. F., Immigration and its Effect 
upon tho United States, 560 § 

Hall, R. N., Notes on traditions of Soutli 
African r^es, etc., .233 1 ; Prehistoric 
gold mines of Rhodesia, 121 1 
Halot, A., Vingt-cinq ans de civilization 
an (>ongo, 460 f 
Hamburg — 

Geographisohe Lago Hamburgs : R. 

Uetzmann, 347 f 

Hammer, E., Ueber die Bestrebungon 
der nc|jieren Landestopographie, 124 f 
Hammer, K. L., Geographisohe Verbreit- 
UDg der TulkaniBchen Gobilde . . . 
im Bismarokarohipel und auf der Salo- 
monon, 692 1 

Hammerstein, Count ^on, Photographs 
of the Athabasca River, Canada, 244 f 
Hamy, £. T., Luis Vacs de Torres et 
Diego de Prado y Tovar ; explorations 


de la Nouvelle-Guinde, 1606-1607.. 
.580 1 

Hauu, J., Tkglioho Gang der Temperatur 
in dor Ausseron Tropenzone, 464 f ; 
Znm Klima von Peru, 12.3 f 
Hanslik, E., Eiszeit in den Sohleaisohen 
Besklden, 571 f : Kultnrgrenze und 
kultuTzykluH in den polnischen West- 
lieskideu. 4561. Siedelnngskarte der 
polnischen Westbeskidon vom Jahre 
1900.. 126 1 

Hardmeyer, J., St. Gothard Railway, 
840 1 

Harfold, P., liinil^raires dans le Hou 
Nanu nord-ocoidental et dans le Kiangsi 
occidental, 381 §, 575 f 
Harmor, F. W., On origin of certain 
oaiion'l ike valleys associated with lako- 
like areas of depression, 215 §, 575 f 
Harmsworth Atlas and Gazetteer, 129 1, 
242 t, 368 t, 470 t. 586 f 
Harper.R. M., Midsummer journey through 
coastal plain of tho Carolines and Vir- 
ginia, 462 t 

Harris, H. G., Hausa stories and riddles, 
etc., 461 1 

Harris, P., remarks on “ Story of London 
Maps,” 638 

Harris, R. A., letter from, on North Polar 
Problems, 220, 342 

Harrison, A H., In search of an Arctic 
(k)ntinent, rn*\ Pliotographs of North- 
Western Canada, 244 f 
Harrison, J. B., British Guiana and its 
resources, 691 1 Coral rocks of Bar- 
bados, 580 1 

Harroy, F., Ethnographie oongolais; les 
Bakubas, 232 f 

Harshberger, J. W., Reclamation and 
cultivation of salt marshes ond deserts, 
694 1 

Hartonthurn, V. H. von, Tatigkeit des 
K. u. K. Militdrgoographisohen Insii- 
tutcB in don letzten 25 Jahren, 229 1 
Hasluok, F. W., Notes on manuscripts 
in British Museum relating to T^evant 
geography and travel, 457 1 
Hassanabad glacier, Himalayas, 316 
Hathi Parbat, Mount, (7arhwal Hima- 
layas. 383 

Haltori, H., Distribution of plants in the 
Bonin islands, 088 1 
Hatu-ju mountain, Tibet, 063 
Hang, E., Traitc* do g^ologie, 353 1, 608 f 
Hbubb— . , .V 

Stories and riddles, with notes on the 
language, and a concise Hausa dic- 
tionary : H. G. Harris, 461 1 
Hauthal, R., on name of Niove Penitente, 
149 

Hayden, H. H., Notes on certain glaciers 
in North-West Kashmir, 349 f 
Heaton, E. W., A soientiflo geography. 
IV. North America, 284 t, 436 § ; 
Ditto. V. Africa, 120 1, 486 § 
Heawood, E., remarks on “ Old Kingdom 
of Kongo,” 614 
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Heoker, 0., Aufbau dor Erdkruste in 
mathematischo-pyBikal iBchcr Hinsioht, 
698 1; Beobaontungen an Horiion- 
talpendeln liber die Deformation des 
Erdkiipors unter dem EinfluBB von 
Sonne nnd Mond, 464 1 
Hector, Sir J., obituary, 111 
Hod in, S., Expedition to Central ABia, 
333; Scientific results of a jonmey in 
Central Asia, 1899-1902. .688t; Souroee 
of the Brahmaputra, 210 
lloilprin, A., AddrosBeB delivered at 
meeting held in honour of memory of, 
095 1; An impreaBion of the Guiana 
WildomoBB, 231 1 ; Catskill Mountains, 
122 1 

Helland-llausen, B., Do veBtlandsko 
^gtersbasinerB naturforhold, 574 1 
Ilellmnnn, G., Wilhelm von B('zold, 094 f 
11 ell wig, R. L. A., Exploruties aan dc 
Zuidwestknst van Nieuw-Guinea, 3r)2t ; 
Yerd('re oxploraties aan do Zt.idwcst- 
kuHt van Nieuw-Guinea, CSOf 
Helmolt, IT. F., Weltgeschichte, 582 f 
Ileudorson, G. C., {Sir George Grey, 
pioneer of Empire in Southern Lands, 
46Ct 

Henry, A. J,, Climatology of United 
States, 462 f 

Henry, R., Fnqufite on Suiaao Bur les 
regions linguietiqueB allemands, etc., 
Il7t 

Hepworth, M. W. C., Notes on Maritime 
Meteorology, 236 f, 329 § 

Herbert, A., U'wo Dianas in Somaliland, 
100 §, 121 1 

Horbertson, A. J., Annual Report of 
Geographical Association, 213 
Jlorgt, G., Nordlandfalirt des Pytheas, 

125 t 

Hermann, B.,AbBchntirung Sansibars von 
Deutsohostafrika, 120t 
Herrmann, E., Internationale Kongress 
fiir die Erforschung dcr Folargogenduu 
zii BriiBsel 1906 . . 632 f 
Hersohell island, 278 
Hertfordshire — 

Maps of tlic county. Descriptive cata- 
logno of, 1579-1900: H. G. Fordham, 
347 t 

Hess, H., Problcmo der Gletscherkundc, 
581 1 

Hettuer, A., Geographie des Mensohcn, 
694 t 

Hielmar, Lake, plant studios on, 101 
HighlandB, Houthern, from Glasgow : .1. 

Frew and F. Mort, 458 f 
Hill, E. P„ Yield of Catchment areas, 
124 t 

Hille, J. W. von, Beizen in West-Nieuw- 
(Juinea, 352 f 

Hills, E H., remarks on “ Htereo-pboto 
Surveying,” 550 
Himalayas — 

Glacier movements in Himalayas, 
( >hBervQtionB of ; T. H. Holland, 
315 


I Himalayas— oon/f'nnsti. 

Glaciers in North-West Himalaya, 
Preliminary Survey of; OfiEloers of 
Geological Survey of India, 849 f 
Glaoiers in North-West Kashmir, Notes 
on : Tl. H. Hayden, 349 f 
Ice-bound heights of the Mustagh: F. 
B. Workman and W. H. WoHcman, 
688 1 

Mountaineering E^medition to Hima- 
laya of Garhwal : T. G. Longstaff, 3G1 • 
Peak E 61, letter from T. G. Longstaff 
on Mr. Johnson’s ascent of, 345 
Peaks of the Himalayas, heights of: 
S. G. Biirrard, 103 

Photograph of Himalayas from Rani- 
khet, 360 f 

Bun-temp<iratureB, high, 39 
Hindustan — 

Marches of Hindustan ; Record of a 
Journey in Thibet, etc. : D. Fraser, 
118 1, 318 t 

Hinxman, L. ; nee Poach, B. N. 

Hirth, F., Ancient History of China, 
.560 §, 688 1 ; Syllabary of Chinese 
Bounds, 348 1, 575 1 
Historical Geography — 

Directurium ad faciendum possagium 
transmarinum ; C. R. Boozley, 340 S, 
354 1 

TIistorioo- Geographical Doeument of 
Fourteenth Century, C. R. Beazley on, 
340 

History— 

WeltgoBchiohte : ILF. Hclraolt, 582 t 
Hobbs, W. H., Earthquakes : an intro- 
duction to Seismic Geology, 854 1,433 §, 
693 1 : Some topographic features formed 
at time of earthquakes arid origin of 
mounds in Gulf plain, 122 f 
Hoel, A., Den marine Groonse ved Velf- 
jorden, 229 f 

Holbaoh, M. M., Dalmatia ; tbo land 
where East meets West, 317 f 
Holder, A., Record of prooe<‘diiigs of 
British Argentine Exhibition held in 
Buenos Aires, 1905 . . 35] f 
Holdioh, Sir T. 11., obituary of Sir F. J. 
Goldsmid, 224 ; remarks on, Explora- 
tion of Nun Run Mountain Group and 
Glaciois,” 89, “.Mountaineering Expe- 
dition to Himalaya of Garhwal,” 392 
Holding, T. H., Camper’s Handbook, 695 f 
Holland— 

Dutch self-tauglit, with phonetic pro- 
nunciation : 0. A. Thimm, 687 f 
Society formed for publication of Early 
Voyages, 572 

Holland, T. H., Observations o( Glacier 
Movements in the Himalayas 315 
Hollar, W., Vi(‘w of London, Westmin- 
ster, and Southwark, 584 f 
Holman, F. V., Dr. John MeLoughlin, 
the father of Oregon, 238 f, 488 § 
ilolmden, S. M. : W Firth, J. F. 

Holmes, E, F., Great natural bridges of 
Utah, 123 1 
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Holmes, T. R., AuoioDt and 

inyasioTis of Julius Onsfir,*^4e f 
Honda, H., Tidal Current of Naruio, 231 f 
IIondiuB’ World Map, IGll, faoBimilo, 
129 1 

Hooker, Sir J. D., Sketch of flora of 
British India, 118 f 

Hooker, R. H., Correlation of weather 
and crops, 124 f 

Jlorne, J. («ce aUo Poatdi, B. N.), Goo- 
lopfioal Structure of North-West High 
lands of Scotland, 317 | 

Horton, A H. : sae Harrows, 11. K., and 
Hall, M. K. 

Horton, U. C. (see also Barrows, 11. K.), 
Adirondack rainfall summit, 122 1 
Hosio, Sir A., Report on visit to soathern 
ports of China, 348 1 
Hoskins, F. Fi., Rook City of Petra, 1 19 f 
Hosseufl, <1 0., Das Teakholz in Siam, 
G80t 

Hotz, A, Cornells Roobacker's Scheops- 
'Journoal, Gamron-Basra (l<;4r)), do 
eerste Reis der Ncderlanders door de 
Peraisohe Golf, 93 § 

Howitt, A. W., obituary, 451 
Iloyl, J. C., and N. 0. Grover, River 
discharge, prepared for use of ongineers 
and studonts, 4fG t 

Hiihbard, G. D, Experimental Physio- 
graphy, 581 t 

Huber, R., Plan <lu 0.iire, 4d9 1 
1 ludson, Henry, his times and his voyages : 
E. M. Bacon, 400 1 

Huei-ho. or Kan-ohoii river, 512 
Huiohol Indians of Mexico : K. T. Prouss 
220 

Hume, W. F, Preliminary report on 
geology of Eastern desert of Egypt, 
4G0 1 ; Topography and geology of 
Peninsula of Sinai, 577 1 
Humphries, T. : nee Kensington, W. C. 
Hu-Nan— 

UincraircB dans lo Hou-Nann nord- 
oooidcntnl ot dans lo Kiangsi ocei- 
dontal: F. Horfold, 334 §, 575 1 
Hungorford — 

(i oology of country around Hiuigerford 
and Newbury: H. O White. Me- 
moirs of Geological Society, 457 f 
Hunter, .1. de G. : nee Burn, J. M. 
Huntington, E., Archrcological disooverios 
in (!)bineso 7'urkestan, 230 f : Historic 
fluctuations of Cnspian Sea, 575 f; 
Pulse of Asia, 575 t 
Hunza region, Glaciers of, 81 G 
Hutchins, D. E., Report on forests of 
Kenia, 21H§, 350 f 

TJutihinEon, L., A plea for a broader 
c'ono«()tion of economic geography . 694 f 
Hutton, E., Florence and cities of Noith 
Tuscany with Genoa, llGt, 330§ 

1 , 

lllN JUBAYIl — 

Ibn Gubayr, Viaggio in Ispagna, Bicilia, 
Biria, etc : C. Schiaparelli, 43G§ 


Ibn Jubayr— oonfinucJ 
Travels of Ibn Jiibayr; W. Wright, 
355 t, 436 § 

Ic e ~ 

Anchor-ice formation from standpoint 
of radiation theory : H T. Barnes. 
4G4 1 

Effect of polar ice on the weather : 
E. Du Faur. 691 f 

Induenee of Ire-melting on Oceanic 
Circnlation, letter from T H. Tiaard 
on, 226 

Treil^eiscrscheinnrgen l)ei Neuf mid- 
land in ihrer Abhangigkeit von 
WitlrrungsviTlniltnissen : L. Meck- 
mg, 237 1 
Icidand — 

Explonitious by Dr. Spetlimnn, 072 
Pliysikalisoheu Geographie Islands, 
Beitr’Age ziir : K. Sehueider, 45G f 
Rois(> in SUd-Island im Sommer 1900, 
Eiuige Krgcbnishc seiner: H. Pje- 
tursson, 574 f 

Iliering, H. von. ArehheleniH nnd Arohi- 
notis, 580 f 

Illeoillewaet glacier, refccat of, 567 
Incas — 

Histor> of the : Sir C. Markham, 352 f 
Vocabiilarioa of Gonoral Language of 
Incas of Peru : BirO. Markham, 431 § 
Index- 

Annual Index to the Titnei, 1900.. 238 f 
Indin — 

Eabt India Oompany, 1685-1039, Calen- 
dar of Court Minutes, etc. : E. B. 
Sainwbnry, 459 t 

Flora of British India, Sketch of the: 

Sir J D. Hooker, 118 t 
Indian Jottings, from ton years’ expe- 
ricncu in and around Poona city: 
E. F. El will, list, 330 § 

Irrigation Colonics in India. L. Robert- 
son, 2.30 t 
Maps— 

Government Surveys, 127 1. •'90 1 
iiistorical Atlas for use of High 
Sehools, etc. : ('. Joppen, 357 1 
North-W('stern Trans-B’rontier (Top. 

Scrtion, G(‘nenil Staff), 409 f, 097 t 
PolitUal Divisions, Railways, and 
Cuiidls, ( to : W. vV A. K. Johnston, 
40.9 t 

Marino Surviy of India, 1906-1907, 
Administration Report, 349 1 
Pirates of Malabar and an English- 
woman in India two hundred years 
ago : J. Biddulph, 349 t 
Real India • J. D. Reos, 688 t 
Survey of India, (General report on 
operations of 190.‘)-06. .570 1 
'J'ide-tables for Indian Ports, 1008: 
J. M. Burn, F. J. Selby, and J. de 
Graaff Hunter, 349 1 
Trigonometrical Survey of India, 
Account of Operations of Great, 459 f 
Twenty Years on Indian North-West 
Frontier : G. B. Scott, 320 § 
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Indian ooeai)— 

Bipedition, Percy Sladou Trust ; J. S. 
Gardiner, 570 f 

Maps ; Mrloorelogical Allas of Indian 
Scati and \ortli Indian Ocoan ; W. 
h. Dftllaa and G T. Walker, G9l) f; 
Mattrorological Charts of Indian 
Ocean and Ked Sea (Met. OfBoo, 
London). 131 1, 213 f, 300 f, 171 f. 
587 f, 700 f 

Indian Tem’torj, Opening of; G. K. 

Condra, 122 f 
Indiana — 

Sohiffahrt der Indianer ; G. I’riederici, 

233 1 , 430 § 

BUdamerikunisebe Felazeichnnugen: T. 

Kooh-Oriinberg. 430 § I 

TriitnoDgrusB der Indianer . G. Friedc- 
rioi. 350 f 
Indo-Ohina — 

French ; Q(k)graphie . . . de la Cochin- 
chino, etc., 570 1 ' 

Inland Navigation — 

DeutHciio FluBBfichiffuhrt in fromdiMi 
Erdteilen : A. Dix, 094 t 
Inn valley — 

(iilazialgcologiBclic Boobaohtnngoo im I 
unteron Inntale : 0. Ampfercr, 674 f 
Inouo, K., Geology and mineral rcsdiircc's i 
of Korea, 688 f | 

InuudutioD8-> 

InondatioiiB ot du di^hoiBoment : Guc- i 
not, 093 1 

Itivetitigatorf HaoCI arc’s ship, release of, 
508 

Ireland— 

Black Bain, Fall of, on October 8, 1907 : 
O. Boeddioker's observations, 440 
Ireland. A,, Colonial Administration in 
tho Far East, Province of Burma, 340 1« 
551 § 

Iron Gate of Danube, origin of : J. Cvijid, ] 
332 

Isaohscn, G., D^uverte du Bpitslwg 
])ar les Normands, 463 f 
Istria— 

Halbinsel Istricn : N. Krebs, 116 f, 
220 1 
1 taly — 

Avifauna Ttalioa : E. II. GiglioU, 110 f 
Bacino bolaencBO, I bronii^i del : L. 
I’alazzo, 456 f 

Handbook for travellers. Southern 
Italy and Sicily : K. Baedeker, 687 t 
Maps ; Strade Ferrate Italiami : F. 
Sauer, 468 t 

Sunny Days in : JO. Lathrop, 087 t 
Ivchenko, A., Denudation de la steppe, 
not; Region periph^riquo du paysagr 
des ddsorlB en parti(‘ N. de la stoppe de 
Kirghiz, 119 f 
Ivory coast — 

FrontiferoB de la Cote d’Ivoire, do la 
Cote (i’Or, et du Soudan: M. Dela- 
foBse, 162 1 

Peuple Bidnaon S^noufs : M. Delafosse, 

089 1 


\ IwtBehenko, A. : <w Ivoheakc^ A. 

, Ixtiocihaatl— 

Olimbd on Popooatopotl and Iztoooi- 
hustl: C. A, (Ulobribt, 4€2f 


J. 

dA-cflU-KAVA, Tibet, 525 
Jaoobson, Eeniga biionderheden 

omtrent het ** Doodendal ” op Java, 459 f 
Jacottot, K., Bantu phonetics, 94 §, 282 f 
Jaeger, F., observations on nievo peni- 
tente, 449 

Jaghaln-gol, Tibet, 530 
Juhn, A., Contribuoiones al a geograda 
dsioa dc' Venezuela, 463 f: Tablaa 
barometricas para el oaloulo do alturas, 
etc., 580 1 

Jabrum, Persia, 163 

Jair range, C'entral Asia, 073 

Jamaica — 

Agricultural Conferenoo, 1907, and tho 
Kingston diaastor : A. B. Price, 235 f 
Crown of our West Indian iiosscssions . 
E. W. Mellor, 123t 

Earthquake at Kingston, 1907, corro- 
spondenco relating to, 123 f 
Earthquake in (1907) ; C. W. Brown, 
123 1» 235 1 ; ditto : V. Cornish, 246 * ; 
notes on the : A. D. Carden and 
G. T. B. Goldnoy, 2351; ditto: 
M. I.. Fuller, 580 f 
dambezi river, Zambezi, 209 
Jan Hay en— 

Picture of Jan Mayen in 1039 : Bir M. 
Conway, 045 * 

Japan — 

Bibliography of Japanese Empire: F. 

von Wenokstem, 349 f 
Financial and Economic Annual of 
Japan, 1907.. 230 f 

Handbook for travellers in Japan: 
B. H. Oliamberlain and W. B. Mason, 

not 

HaudbcM>k for Japan, Murray’s, 100 § 
Jwujima or Volcano Islands : T. Waki- 
raizu, 688 f 

Lakea of the choked Imsin of Bononmi, 
Kai ' A. Tanaka, OKSf 
Maps: Topographical map of Japan 
(Imperial Gcul. Survey, lukyo), 128 f 
Real triumph of ; L. L. Beaman, 212 § 
South-west Japan, On the Qeotoctonic 
of: T. Ogawa, 231 f 
Tidal current of Namto ; H. Honda, 
281 1 

Volcanoes in N. Japan, Notes on 
Physiography of: 0. E. B. Mitford,' 
187 *, 6GG 

Jaring-nor, Tibet, 529 
Java — 

Doudendal ” op Java, Eenige bizon- 
derhedeu omtront liot: E. Jaoobson, 
459 1 . 

Java : geographisch, othnologisoh, 
historisch : P. J. Veth,231 f 
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: TopograpliiBobe Kaart dor 
Beeldentie Soerakarta (Topogra- 
phiioho lariohting, The Ha^o), 24U f 
Jeanool, B., an^ E* O. Baoovitza, Bioepdo- 
legica II. ^nmdration dee grottee 
vieitdee, U>04-1!)06..237 t 
Jefferaon, M., Diatribution of people in 
S. America, 220 §, 468 f , Lateral erosion 
on some Michigan rivers, .SS5) §, 402 f 
Jefferson, M. S. W., Casnr anri Central 
Plateau of France, 080 t 
Jekyll, Hir II., remurks on ‘‘Story of 
London Maps/* 638. 

Jerusalem — 

Cairo, Jerusalem, and Damn sous : D S. 
Margoliouth, 437 § 

Jimbo, K., On the Orography and Getdogy 
of Karafoto, 230 f * 

Jirncnoz, M. T., I’rovinoia do Sandia, 
691 1 

ilolmson, D. W , Drainage' modiiioatioDB 
in Tallulah district, 122t; A recent 
volcano in San h'ranciBOo mountain 
region, Arizona, 690 f 
.lohtison, K, letter from, on “Life and 
Voyages of Joscjih Wiggins,” 453 ; 1 iife 
and Voyages of Joseph Wiggins, 210 § 
Johnson, T. F., Glimpsos of tincioul 
Leieestor, in six periods, 118 f 
Johnson, W. 1^., Mathematical geography, 
236 1, 436 § 

Johnson, W! JL, Ascent of Peak E 61, 
letter from T. Q. Longstaff on, 8^; 
letter from W. H. Workman on, 683 
Johnston, Sir U. H., Disposal of Africa, 
232 1; Frobenius’ ‘Im Bohatton des 
Kongostaatos,’ 322 § ; letter from, on 
mapping of Lake ('had, 452; on dis- 
covery of Ubangi river by Mr. Gren- 
fell, 676; remarks on ‘*()ld Kingdom 
of Kongo,” 611 

Johnston, W. & A. K., India; Political 
Divisions, Kail ways, and Canals, etc. 
(Map), 469 t 

Jones, H. W. : see Firth, J. F 
Joppen, 0., Historical atlas of ludiii for 
use of Higli Schools, etc , 357 f 
Jakee-Browno, A. J., Age and origin of 
jilatoaus around Torquay, 118t 
.Inrisch, C., nud M. Moisei, Doutscli- 
ongliBcho Grenze zwischoii doin 30. 
Lungengrad und dem Djipe-Scc, 585 f 


K. 

Kabchja-Kamba, Tibet, 654 
Kabru, Mount — 

Climbing of, by Messrs. Kubenson aud 
Monre^'Aas, 162 1 
Kalahari — 

Busohmanner dor Kalahari : 6. 

Passargo, 461 f 

Kalomo river and ravine, dSambezi, 205 
Kam, through Eastern l?ib6t and : P. K. 
Kozloff, 402 *, 522*, 649* 


Kamerun — 

Bamenda an dio Westgrouze ; Captain 
Glauning, 689 f 

Boundary oetween Nigeria and Kam- 
erun, G. r. A. M'^hitlock's work on, 
106 

Erkundungdes Faro; Lieut. Strttmpell, 
336§,461t 

Maps: Provisorisohe Kano von Teileu 
dor Bezirke Ossidinge, Bamenda und 
Dschang; — Glauning, 585 f 
Mission du Oapl Cottos, Sud-Oameroun, 
122 1 

Kamot peak, Himalaya, 362, 380 
Kami<‘hatka— 

06te occidontale de Eamtohatka, Le 
long dt la : V. N. Tuohoff, 281 1 
Zajiadnomu Borogu Kamohatki; V. N. 
Tiushova, 663 § 

Kangchopjunga, Height of, 103 
Kara Aguoh, Persia, 164, 168 
Karafuto— 

Coaldolds of Karafuto : 11. Kawataki, 
230 1 

Japono-Russiun boundary in Kamfuto, 
Delimitation of : 8. Shiga, 230 f 
Orography and Geology of Karafuto: 
K.#Jimbo, 230 f 
Karaiuba river, Zambezi, 289 
Kara sea — 

Voyages by Captain Wiggins, 211 
Korpathians— 

Southern Kuiitatliians, Mori>liology of: 
E. de Martonne, 071 

Karpovich, I , Reoherches du lac Tam- 
boukan, 689 f 
Karst— 

Ans dor Unterwelt des Karslos : G. A. 
Porko, 573 1 
Kashmir — 

Glaciers of, 815 
Nun Kim mountain group, 12 
Kawasaki, H.. Coalhelds of Karafuto, 
‘230 1 

Keane, A. H,, SehuUzo’s * Aus Namaland 
und Kalahari,’ 663; Stanford’s Cora- 
pondium of Geograp^ and Travel 
North Africa, 207 §; World’s peoples, 
601 1 

Keeling, P F. K , (3iinato of Abbassia, 
ni^ar Cairo, 460 1 
Konia, Mt. — 

Foreatb of - D. 10. Hutchins, 218 §, 350 f 
Kenueliy, M., List of cities ... of China 
and dopondeneies, 57.5 f 
Kensington, W. C., and T. Humphries, 
Keriort of Dept, of Lands and Survey, 
Nt*w Zealand, 8.12 f 

Kent, P. 11., Railway enterprise in China, 
list. 427§ 

Kerki, Mean annual precipitation at. 899 
Khatauga, Expedition of 1905 : 11. Back- 
lund, 561 

Khlapnnin, A., Carte gcologique de la 
region auriferc de la Sclemdja, 128 f 
Khotan— * 

Ancient Khotan : M. A. Stein, 201 § 
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Eiangai— 

ItiD^raires dans le Hou Naijn iionl- 
ocoidcutal ct duns le Kiangei occi- 
doDtal ; F. Harfeld, 8:{4 §, 575 f 
Kieo-cliou— 

Kiautseliou , das deutschc Schntzgeinct 
in Oatasicn; H. VV't ioker, 158 f 
Kidia dietriot, Congo, (!01 
Kupert, B., Forato OrbiB Antiqui, 58(1 f ; 

Kartc TOD KlcinasUm, 357 f. 581 f 
Kilimanjaro— 

Ostrande dee ParchgohirgcB on t Jang 
zum KilimandBcbaro : C. Sohrcidcr, 
232 f 

IvingBlniry, S. M., Rocorda of Virginia i 
Company of London, Court Il<K)k, from 
inanuBcript in library of CorgrcHs, 851 f 
Kingston — 

Eartliquak(‘ oflf« (its at, 247 
MarKmr, subsidences at, 2Gl 
Kirchboff, A., Landcrknndo von Europa : 

Russland, I17t 
Kirghiz— 

Re'gion periphdrique dii paysage des 
deserts cn partjo N. do la steppe d(‘ 
Kirghiz : A. Tvolienko, llOf 
Kishi, Fersia, 15G 
Kivu, Lake 

Expedition t<s Duke of Meoklenburg’s, 
415 

Klotz, 0., TranspacificLongitudes between 
Canada, Australia, and Now Zealand, 
J24 1. 581 1 

Knebel crater lake, Iceland, 073 
Knebel, W. von, Thoorien des Vulkaiiis- 
mus, 238 1; Vulkanische Aufbau dor 
Insel Gran Canaria, 577 t 
Knight, K F.,Ovcr-Bea Britain, 100 §, 288 f 
Knight, T. H. : see Benians, E. A. 
Knipovich, N. M., GrundzUge der Ilydro- 
logie des europdisohen Eismeeres, 2,36 t 
Knoche, W., ’Aquivalente Temperatur ein 
einheitlicher Ausdruck der klimatisohen 
Taktoron “ Lufttemperatur ” und 
“ luuftfeuchtigkeit,” 358 f 
Knudsen, M., Siilzgehaltbestimmungcn 
des Oberflachenwassers als Hilfsmittel 
bei Positions-bestimmungen an Bord, 
465 1 ; Sonnj remarks about currents in 
the North sea and adjacent waters, 287 1 
Koch - Q riinlierg, T., HUdamenkauische 
Felszeichnungon, 284 f, 480 § 

Koebel, W. H., Modern Argentina, with 
notes on Uruguay and Chile, 32(3 § 
Koenigsberger, J., Bergfahrtcn in Mexico 
und Colorado, 690 1 

Kohlscbiitter, E., lOrgebnisse per Cst- 
afrikanische Pendol-Expeditifin, 120 f 
Kokhanskim, Dr., Summary List of 
antiquities found in Turfan by : S. F. 
Oldenburg, 576 t 

Kok-su river, Tian Shan mountains, 396 
Kolyma river — 

W(’g vom Flussc Kolyma zum Ochots 
kisoheu Meere und Ola ale Seehafon 
flir das Kolyma-Gebiet : A. Sibiriakof, 
281 t 


Komagitake roloaoo of Yeto, 190 
I Kongo, Old Kingdom of: T. IjOwU, 
' 589* 

j Korea — 

I Geology and mineral resouroeflof Korea : 

' K I none, 688 1 

Korean language and reading of Chinese 
characters; K. J. Weber, 688 f 
Kotui river, Siberia, 565 
Kozloff, r. K, New expedition in Central 
Asia, 103, Thrnigh Eastern Tibet and 
Kara. 402 *, 522 • 649* 

Krassnow, A. von, and A. Wooikow, 
Russland, Laiiderkundo von Europa, 
117t 

Krebs, N., Ilalbinsol Istrieii, llOf, 229 f 
Kruuso, (’., Bolanicul exploration of cast 
coast of Greenland, 128t 
Kiibl, W., Jahrliche Gang der Bolon- 
temporatur in verschiedonen Klimaton, 
236 1 

Kulikovski, M., Study of Intormiltont 
lak^H in Russia, 441 
Kumaon — 

Glaciers in, Notes on : (i do P. Cotlor 
ami J. C. Broun, 315 §, 576 1 
Kiirchhoff, D., Alto und neuo llandels- 
strassen ... in Non! west Afiika, 121 1 
Kiinslan, Persia, 155 
Kurowski’s rule for chdermining height 
of n^o€ lino on glaeiors, A proof of: 
H. F. Reid, 581 f 

Kurtz, — , Konuzoichen von Nivoan- 
andorungon in den Fhilippinen, 119t 


L. 

Labhador — 

McLean canyon, Hamilton river, 678 
Name. Wlio gave the name to 
Labrador ; Doin K. do Canto, 220 
Pilot, Newfoundland and Labrador, 
including Strait of Bello Isle, 231 1 
Imooste, H, <io B. do, Autoiir do TAfghan- 
istau par lo Karakorum et lo petit 
3’ibet, 281 1 ; ConWrenco du (sur uu 
voyage nutour de I’Afghanistan), 119 1 
l^aoroix, A,, Sur la oonstilution petro- 
gruphiquo dll massif volcanique du 
V^suve et de la Somma, 457 t 
Lacroix, N.: gee Do la Martinicro, 
II. M P. 

Lnbaohe, J , Desicoation of Northern 
Interior of Africa, 676 
Lahaul- - 

Glaeiors in Lahaul, Notes on: H. 
Walker and K II. Pascoe, 315 §, 576 1 
La Jonquiire, L. do: Laos Siamois, 281 1 
Lakes — 

Temperature changes occurring in 
frosh-wutor lochs, lOx peri mental in- 
vestigation of : E. M. Wedderburn, 
581 1 

Lallomand, 0., Sur la mesure des mouve- 
ments gen^raux du sol au moyen do 
ni vellements rt^p^t^s k dc longs intervals , 
693 t 
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Lamplagh, G. W., Geology of Zambesi 
Basin around Batoka Gorge, 121 1; 
Gorge and Basin of Zambezi below 
Victoria Falls, 133* 287 Notes on 
ooourrenoe of stone implements in 
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Nicholson, Sir C., remarks on V Jamaica 
Earthquake,” 272 

Nicoll, M. J., I’kieo voyages of u naturalist, 
being account of many little-known 
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Great Rutter. Translated by, 125 f 
Normandy — 

Basse-Normandio : etude de geographic 
regionale : B. dc Feiioe, 45G f 
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Harris on, 226, 842 
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Oeatreiob, K., Plioz'ane Ablagorangen in ' 
der Eifel nnd am Mittelrheiu, 00() t ^ 
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“ Trouce de I’OIbo:*’ A. Demangoon, , 

220 1 j 

Olbrioht, Transformation of the LUnc- 
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Oman Arabs, Maritime expansion of, 172 
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Murray and R. Cannon, 128 f 
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Maps,” G38 
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G05 1 I 
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McLoughlin, John, the Father of 
Oregon: F. V. Holman, 238, 438 § 
Oring-nor, Tibet, 523, 520 
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Ostenfeld, 0. H., Land-veg(‘tation of the 
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460 1 
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appointment of H. O. Bockii, 680 
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giques et experiences sur ** la Faune des 
bords de cuvette,” 582 1 
ii)yen, P. A., Femten Aars glaoiologiske 
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Oceanic languages: D. Macdonald, 
3.52 1 
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Grimshaw, 235 f, 831 § 
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448 §. 4(55 1 
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Velocities of : C. Lely, 463 1 
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Danaus : J. Bigelow, 69 1 f 
Present status of; F. L. Waldo, 123 f 
Strategical and economical oifect of 
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Colquhoun, 691 f 
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cogne, GKG t 
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Port of Para. Brazil: E, L. Coitholl. 
(591 t 
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699 t 
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Pdkin a Paris, Do : L. Barzini, 355 f, 
5G1§ 
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du plan d’Amoullet, Le plus anoieu : 
G. Marcel, 450 f *' 
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see, 463 f 
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461 1; Entatehung von Quert’ilern in 
Faltengebirgen, 889 §, 581 1 : Problem 
dor Klima&nderung in BUdafrika, 101 1 ; 
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Erlttuteruugeii zu R. Hauthals Geolo- 
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(lem Lago Argentiuo una dem seno 
de la Ultima Beperanza : ( ). Wilokons, 
691 1 
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1907.. 238 1 

Peach, B. N., and J. Horne, Notes on 
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, Structure of North-Western Highlands 
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Macdonald, 235 1, 561 § 

Pearson, H. D., \V. L. Crompton and 
S. M. Vines, Marking out of the Gezira 
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577 t 

Pearson, Jl. II. W, Some notes on a 
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huk, 33(5 §, 460 1 

Peary, R. E., Nearest the Pole, 206 1 
Peat: its Use and Manufacture: P. B. 

Bjorhng and T. Gissing, 100 § 
Peat-mosses, Scwttisli : P. J. Lewis, 3H1 
Peotor, D., Riohesses de TAmerique Oon- 
trale, 462 t 
Pekin— 

Ue Pukiu a T’aris, Relation de Voyage ; 

L. Burzini, 855 +, 661 § 

Journey Overland from Simla to Pekin, 
Account of : C. D. Bruce, 92 § 

Pelliot, P., Notes mr TAsie Contrale, 
348 1 

Penck, A., Entstehung dcr Alpen, 573 1 
Peoples ; see also Anthropology 
Peoples— ^ . 

Coast Peoples; E. C. Semple, 72'^, 
170 • 

Seaward expansion of Peoplos, 174 
Porcival, A. B., Survey work in Bahr-el- 
Ghttzal, 567 

Porcival, on Nnmes of Wesb rnmost 
Feeders of the Nd(', 674 
Perko, G. A., Aus dor Unterwelt dos 
Karstos, 573 1 
Persia — 

Across. Persia: E. C. Williams, 100 §, 

t . r, . 1 

Geologischo Bcobaohtungen m Zentral- 
und Nordwest-Pereieu : A. F. Stahl, 

459 1 

Journey from Bandag Abbas to Shiraz 
vid Lar: A. T. Wilson, 152*^ 

Lnt, the Great Desert of Persia : H. R. 
Sykes, 576 1 


Persia— oon tinned. 

Photographs of Asiatic Turkey and 
Persia; P. L, I^rainc, 131 f 
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und Persien : A StUrken, 1191 
Reisen in Nord- und Westporeien : A. F, 
Stahl, not 
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Noderlandere door de Pcrzische Golf, 
de eerste Reis der, Comelis Roo- 
backer's Soheeps- Journal (1045) : 

A. Hotz, 93 § 
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(Biide to Modern Peru; A. de Olair- 
mont, 330 § 

Inoau, Fistorv of the : Sir C. Markham, 
352 1 

Ineos of Peru, Vocabularies of general 
language: Sir 0. Markham, 235 f, 
131 § 

Klima von Peru : J. Hann, 123 t 
reiiitentes and sand-dunes, letter from 
C. R Knock on. 683 
P^fou coonomique : P. Wallo, 463 f 
Pern in 1906 : A. Garland, 07 §, 235 f 
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P, H. Fawcett, 472 1 
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L. M. Boblodo. 691 1 
Viaje entre el Huallaga y ol Pachibui : 

G. For8<di'i8, 691 f 
Para- 

Rook City of Potra ; F. E. Hoskins, 
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Peucker, K . Physiographik, 692 f 
Pfaundler, R., Deutsoh - slowenische 
Sprachgrenze in Steiermark, 229 f 
Pfoil, J. Graf V., Erwerbung von Deutscih- 
Ostafrika, 578 1 
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Ezpcditionen, 580 f 
Philippines— 

Bagino mineral district, Notes on 
geology and geography of: A. J. 
Eveland, 459 1 
(Joast Peoples, 183 

Ilalcon, Mount, Ascent by E. A, 
Mcarns and E. D. Mcrril, 216 §, 459 1 
Niveau'anderungen in den Philip- 
pinen; — Kurtz, 119 1 
Phyeiogiaphy of the Philippine Islands, 
Contributions to the: W. D. Smith, 
231 1 
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Photographic Exposure Record and Diary, 
Wellcome's, 467 1, 561 § 
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Uses of : F. V. Thompson, 534 * 
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Africa, North : E. C. Thompson, 587 t 
I Angola, Northern : T. LowU, 472 t 
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Asiatio Turkey : R. 0. Thompson, 587 f 
Asiatic Turkey : P. L. Loralne, 131 f 
Athabasca River, Canada: Ootint von 
Hammerstein, 214 f 
Bolivia: P. H. Fawcett, 472 f 
Canada, North-Western: J. F. Firth, 

S. M. Holmden, and H. W. Jones, i 
243 1 : A. H. Harrison, 214 1 
Chiang-Bu, Bouthern, and Northern 
Chfi-chiang : H. R. Davies, 132 f 
Himalayas from Kanikhet, 360 f 
Kaieteur Fall, Potaro River, British 
Quiana: C. W. Anderson, 8G0t 
New Zealand, Great Tarawem Vol- 
canic Rift: J. Martin, 132 f 
New Zoaland, Southern Alps of (Now 
Zealand Government), 132 j 
Persia : P. L. Loraine, 131 t 
Porn : P. N. Fawcett. 472 t 
I'lwsiography— 

Experimental Physiography. (3. D. 
Hubbard, 581 1 

Physiography; R. D Salisbury, 237 f, 
328 § 

Pibor river. Survey of : D. Comyn, 304 • 
Pilcoraayo— 

Lower course of the Piloomayo, Expedi- 
tions to: A. and A. Schmied, 67H 
Pimentel, A. M. de A., A Brazil central 
(Estudos patrios), 579 1 i 

Pittier de Fibrega, H., Ethnographic and I 
linguistic notes on Paez Indians, Colom- ; 
bia, 235 t ; 

Pitt-Kivors, A. H., on Celtic pilo-dwollers 
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PjetursBon, H., Einigc Ergebnisso seiner 
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574 1 

Place-names, Spelling of, G. Ricebiori 
on, 342 

Planet systems— 

Problem der Entwiokelung unneres 
Planetensystoms : F. Ndlke, 09.5 f 
Plants — 
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zwischen dor Alten und Neuen Welt : 
— Scliiller-'J’iotz, G93 t 
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Plants: 8. Birger, 101 
EinOuss doB Meerwassors auf die Keim- 
fahigkeit der Samen : S. Birger, 
4G5 t, 570 § 

Endozoische Samen vorbreitung duroh 
Vogel : 8. Birger, 105 1 
1 iand flora, origin of : F. O. Bower, G93 1 
Plant-distribution from an old stand- 
point: II. B. Guppy, 239 1 
Vegetation einiger 1882 1880 entstan- j 
denen sohwedischon Inseln : B. Birger, 

101 §, 457 t 

Poboguin, — , Bur la cote ouest du Maroc ; 
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Poinear^, H., Rapport pr^s^nte au nom 
do la Commission chargee du oontrole 
Boientifiqne des opdrations scienti- 
flques de TEquatour, 235 f 
Po^tou-^ 
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Bohnug der Polargegenden zu BrUssol, 
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searches of : Bir C. R. Markham, 514 
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and others, 817 

SkandiDttvisohen Flora, "Bntwicklungs- 
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Guyane Pran^aise, 691 f 
Richthofen, P. von, TagebUoher aus China, 
Ausgewahit von E. Tiessen, .348 f 
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Roobaoker, C. C., Boheope • Joumaal, 
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Atlanta Geograiico ad ubo delle Bouole 
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BUlil, A., Ueber die ungleichscitige 
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Russoll, E. J., Relation between geo- 
graphical position and productive 
(‘apaoity of lAnd, 237 1 
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Journey across the Sahara : F. Dubois, 
219 

Tbesaurierungspolitik der 6abarabev51 - 
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Bainbridge,'230 1 
Sao Thome— 

Boa Estrada Plantations, S. Thomd : H. 

J. M. de Mendon^a, 488 § 

Ilha de S. Thome o o trabalho indigena, 

578 t 

Sapper, E., Geographisohe Verbreitung 
der Erdbeben, 237 f 
Sardinia — 

D^doublement du thalweg d'une vallee 
par rintervention d’une coulee vol- 
oanique, Sur un oas de : G. Deprat, 
674 1 

Bardaigne, La : F. Gaffarel, 457 f 
Yoloaus du Logudoro ot du Campo 
d’Ogieri; G. Deprat, 116 f 
Sargent, A. J., Anglo-Ohinose oommercc , 
and diplomacy, 348 t» 427 § 

Sargent. B. H. : tee Willis, B. 

Harvistfui plain, Persia, 16.5 
Saskatchewan— 

M^: Electoral divisions in South 
^skatohewan and South Alberta 
(Dept, of Interior!, 129 t j 

Savage Life, Bomandl of: <1. F. Scott i 
Elliot, 238 +, 6G1 $ 

Savages ; see Anthropology I 


I Saville, M. H,, Antiquities of Manabi, 
I Ecuador. 852 f 
Boaudinavia— 

Entwioklnogsgesohiobto der Skandina- 
visoheu Flora : G. Andenson, 427 § 
Rupture scan dinave ; dtude anthropo- 
g^graphique . C. Bihot, 229 f, 674 + 
Scenes from every land : G H. Grosvenor, 
467 1 

Schaffer, F. X., Uebor den Zusam- 
menhang der alten I’lnssterrassen mlt 
dan Sobwankungen des Meeresspiegels, 
287 1 

Sohouchzor, J. J., Nova Holvoti» tabnia 
geographica, 125 f 

I Schiaparelli, 0., Ibn Gubayr (Ibn Giobeir!, 

I Viaggio in Lspagna, Sicilia, Hiria, eto. 
436 § 

! Sohibler, W., In Korsika, 68C f 
I Schiller-Tietz, — , Austausoh von Pflanzen 
I nnd Tiercn zwiseheu der Alten und 
Nouen Welt, 693 1 

Schillings, 0. G., In Wildest Africa, 120 f, 
420 J 

Sohlesier, E., Ergebnisse einer Wanderung 
durob Serbien, 117 f 
Schleswig-Holstein— 

Bodenban und Viebstand in Schleswig- 
Holstein : J. H. Engelbrooht, 450 f 
Obanges on Baltic Ooast of Schleswig : 
G. Wegemann, 102 

Sohliitor, 0 , Ueber das VerhOltnis von 
Natur und Monsoh in der Anthropo- 
geographie, 354 f 

Schmidt, C., and H. Preiswerk, Geo- 
logisohe Besohroibung der Leopontin- 
ischen Alpen, 846t 

Sclimied, A. and A., FiXplorations of 
Lower Oonrse of the Pilcomayo, 678 
Schneider, K., Beitrkge znr phyilkal- 
isohen Geographie Islands, 456 f 
Sohoeppel, F. A., Kommerzielles Hand- 
buoh von Niederl&ndisoh-Indien, 459 f 
Sohokalsky, J. de, on Name of Cape 
Dezbnef, 835 

Schott, G., Strombeobachtungen I.N.M.B. 
^li in westlioben Btillen Ozean, 
287 1 

Schrader, F., Determination de I'hltitude 
du Boramet do FAoonoagna, 221 §, 352 f ; 
En Argentine, 851 f 
Schree, C. : see Mossman, B. C. 

Scliroder, 0., Am Ostrande des Parehge- 
birges entlang zum EiUmandsoharo, 
232 t 

Sohrocter, C, Pfianzenleben der Alpen, 
455 t, 062 § 

Sohuliert, J., Ueber den taglioheu Warme- 
gang im Paarsteiner See, 686 1 
Sobultze, L., Ans Namaland und Kalahari, 
663 § 

Schwarz, E. H. L., Agricultural geo- 
logy, 858 1; Plains in Cape Colony, 
4601 

Sohweydar, W., Boitrag zur Bastimmung 
der BtarrheHskooffizienten der Erde, 
464 1 
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Sootlftnd— 

Bftthymetrioal Suryej of Frooh Water 
liOohB : Sir J. Murray and Ij. Pullar. 
Part ziii. Locha of the Keas Baaio, 
42* 

CUana, septa, and reffiments of Booitiah 
Highlands : F. Adam, 848 1 
Geological Structure of North-West 
Higiilands of Scotland : B. N. Peach 
and otbora, 817 § 

(toological Survey, Memoirs of the : 8. 

B. Wilkinson and others, 230 f 
Manuscript Maps by Pont, the Gordons 
and Adair, in Advocate’s Library, 
Edinburgh : C. G. Cash, 458 1 
Peat-mosses, Scottish: F. J. I^ewis, 331 
Plant Komains in Scottish Peat Mosses : 

F. J. Lewis, 331 §, 575 f 
Seiches of Loch Earn, Investigation by 
Scottish Lake Survey : Part i. Q. 
Chrystal ; Part ii. J. 3furray, 575 f 
Temperature of fresh-water JocIjs of 
Scotland: E. M. Wedderburn, 118 f 
VolcRBoea, Old Scottish : J. Geikie, 458 f « 
Scott, G. B., Twenty Years on Indian , 
North-West Frontier, 320 § 

Scott Elliot, G. F., Chile, its history and 
development, 96 §, 231 ; llomance of 
Sarage Life, 238 1, 5G1 § 

Scottish Geographical Society, Royal, 
Grant by Treasury, 341 
Soottsberg, C., Swedish Magellanian 
ICxpedition, 1907- 1909 . . 640 * 

Seaman, L. L., From Tokio through Man- i 
ohiina with the Japanese, 212 § ; Real 
Triumph of Japan, 212 § | 

Searcy, A., In Australian Tropics, 463 1» ' 
669 § 

Sedimentary rocks, Redistribution of ele- 
ments in formation of : W. J. Mead, 237 f > 
See, T. J. J., On temperature, secular ' 
cooling and contraction of the Earth, 
etc., 286 t 
Seeds— 

Einflnss des Meerwassors auf die Kiem- 
fahigkeit der Samon : S. Birger, 
466 1, 670 § 

SoB-wator and Germination of Seeds, S. 
Birger’s researches, 570 
Seismology (gee also Earthquakes)— 
Seieuco seismologique : Comte de 
Montessus de Ballorc, 354 f 
Selby, l\ J. : nee Burn, J. M. 

Selous, F. C., African Nature Notes and 
Kcminisoencos, 689 f 
St mistai range, Central Asia, 673 
Semple, B. C., Coast Peoples, 72 *, 170 * ; 

Goographioal Boundaries, 109 §. 854 t 
Sentik glaoior, Nun Eun mountains, 88 
Servia — 

Wanderung (lurch Serbien, Ergebnisse 
ciuer : E. Bchh sier, 1 17 1 
ServisB, G. P., The Moon ; a popular 
treatise, 670 §, 692 1 
Severn gorge at Ironbridgc, 215 
Seward Peninsula, Alaska, ^ttloments 
and Climate of : P. S. Smith, 233 f 


I Sejohellct— 

I CoetlTy IiUad inoifferMd to tbe« 448 
, Bt. Pierre ... end Aldebre group of 
I the Smbellei i«]eDdi» Bepoii on a 
I Tiait of inveetigatioB to : ft. Dupont, 
I 230t 

^ Sheokleton, E. H., Antnrotie Expedition, 
j 228, 448 

Bhafat glacier, Nun Kao MoontaiDS, 12, 14 
I Bharl— 

£:y>oditjoD to the Sonthem Shari Basin, 
£. Loofant’s, 106 

O^rations de la mission Lenfant dans 
) len hassins du Bahr Sara et du 
j Logone, lOOi 689t 
Slieffiolci University, Lectoreship in Geo- 
graphy founded by E. Allen, .341 
Shorley, Sir A., Discourse of travels of, 
by sea and overland to Persian Empire : 
W. Parry, 125 1 

Shiga, 8., On the delimitation of the 
Japono-Russian Boundary in Kara- 
fato, 230 1 

Shimozero lake, Russia, 441 
Shipley, A. E., Biographical sketch of 
John Samuel Budgett, 694 f 
Shipping— 

dentenaire do la navigation k vapour 
et TExposition Maritime de Bor- 
deaux ; P. C. d’ Almeida, 351 1 
Shiranesan volcano of Kusatsu, Japan, 
198 

Shiratorl, K., On the lajul Fu-sang, 691 f 
Shiraz— 

Journey from Bandar Abbas to Shiraz 
r/d Lar, Notes on: A. T. Wilson, 
152* 

Shiraz lake, Persia, 10G 
Shoa- 

Yon Sohoa zum Stefanisee und zu den 
Borangnlla : J. R. Luohsinger, 460 f 
Shot river, Persia, 154 
Siam— 

Royal Survey Department, Geni'ral 
Report on Operations of, 119 f 
Teaknolz in Siam ; C. C. Hosaeus, 689 f 
Biamgo lake, Russia, 441 
Siberia 

ChukobOB of North-East CouBt, 77 
Map, Seventeonth-eentury, Photograph 
of, presented to R.G.S. by A. 
Gregoriev, 442 ; On an Original map 
of the seventeenth century: A. 
Grigoreff, 689 1 ; K^mesows Onginal- 
kurte von Sibirieu aus dom 17. 
Jahrhnndort: H. Miehow, 689 1 
Maps : Carte ge'ologique de la region 
aurilcro de la B^emdja : A. Khlapo- 
uin, 128 t ; Carlo geologique de la 
region aurif^ro do Zeia : B. khnert, 
128 1 

Sea-route to, 210 

I Steppe, Denudation de la : A. Ivobenkn, 

I 

I Sibiriakof, A., Weg^ vom Flusse Kolyma 
zum ( )ohottokiBohen Meere und Ola als 
I Boehafen fUr das Kolyma-Gehiet, 231 f 
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Siena Leone— 

Reite an die EIUbbo Kitiain und Hum 
in Siena Leone ; W. Volz, 121 f 
Siena Maeetra, The High : B. E. Femow. 
285 1 

Sierra Nevada— 

Summit temperaturee in winter in 
Sierra Nevada: J. E. Ohnroh. 851 f 
Sikar-gomba monastery, Tibet, 

Sikkim- 

Climbing in Sikkim, Messrs. Rubenson 
and Monrad- Aas* attempt on Kubiu, 
102 
Silesia — 

Eiszeit in den Sohlesisoheu Heskiden : 

E. Hanslik, 574 f 

Kulturgrenze und Kulturzyklus in den 
polnisohen Westbeskiden : E. Hans- 
lik, 450 t 

Sillem, - , visit to Shafat glacier, 12 
Silva, A. J. C. da, Chorographia Flumi- 
nense (O Estado do Rio do Janeiro om 
'181)0), 852 1 
Sinai — 

Topography and geology of Peninsula 
of Sinai : W. F. Hume, 577 1 
Sindh, Lun^tudiual dunos at, 401 
Sixeiuonts, P., Crand-Duclx' do Luxem- 
bourg, 117 t 

Skinner, R. P., Abyssinia of to-day, 119 1 
Bleeping sioknesB— 

Conference on Sloeping Siokness, Pro- 
ceedings of First lutertiational, 400 f 
Smend, — , Eino lleiae duroli die Nor- 
dosteoke vou Togo, 401 f 
Smith, H. I, Aroh®ology of Gulf of 
Georgia and Pugot Sound, 690 1 
Smith, J. R., Economic geography und 
its relation to <'conomio theory and 
higher education, 405 1 
Smith, L. T., Itinerary of John Lelaud, 
15.85- 1543.. 458 1, 559 § 

Smithy P. S., Settlements and rlimatc of 
Seward Poniusula, Alaska, 238 f 
Smith, R., on Roman Wall of Ancient 
London, 494 

Smith, W. D., Contributions to the 
physiography of the Philippine Islands, 
2.31 t 

Snake Kyaung Monastery, Burma, letter 
from J. 0. Clanoey on, 228 
Snow — 

Sohneediinen und Schueebarchane : 
P. N. Tsohirwinsky, 582 f 
Soil-temporatures — 

J&hrliohe Gang der Bnden tempers tur 
in veTBohiodonen Klimaten : W. 
Kuhl, 230 t 
Somaliland — 

Fronflor of Italian Somaliland : Signor 
'Pittoni, 075 

Two Dianas in Somaliland : A. Herbert, 
100 §, 121 t 

Woman’s pleasure-trip in Somaliland : 

F. Swayno, 850 t.*500§ 

SoDgwi tributary of Zambezi, 142-148 
Sonyo province of Kongo kingdom, 592 


Sorre, M,, Habitation dans les plaines 
llttorales du golfe du Lion, 086 f; 
Human Geography of Lower Lan- 
guedoc, 663 
South Georgia- - 

Cumberland-Bai in Sildgeorgion : A. 
Szielosko, 092 f 

Map : Karte dor Cumberland Bay 
(Sud-Qeorgien) : A. S/ielasko, 242 f 
South Seas (ne also Pacific Islands) — 

In the strange Soutli Seas : B. Grim- 
shaw, 236 t 

Southwark, Plan of 1642 in Rendle’s ‘ Old 
Southwark,’ 021 
Space and Time- 

Raum rnd Zeit in Geograpbie und 
GooJogie : F. Ratzel, 583 f 
Spain— 

Atlas goografleo Ibero - Americano ; 
M. E, Bartoli, 117 f 

Botanische Reif>estudien von der 
Spanischen Mittelmeerkiisto : M. 
Uikli, 457 t 

Catalan Volcanoes and their rooks: 

H. 8. Washington, 457 1 
Handbook for Travel!' rs : K. Baedeker. 
Spain and Portugal, 457 f 
Speck, E., Handolsgesohiohto des AUer- 
tums, 354 t, 009 § 

Speleology — 

Biospeologioa. II. Enumeration des 
grottes Mslte'es, 1904-1906: R. Jeun- 
nel ot E. c;. Raoovitza, 237 f 
Essai siir Ics problbmes biospdologiques : 
E G. Raoovitza, 287 t 
Spencer, A. C , Junoan gold belt, Aliska, 
350 1 

Sponoer, J. W., Falls of Niagara, 090 t 
Spethman, Dr., Explorations- in Northern 
Iceland, 072 

Spitaler, R., Jahrliohen und periodisohen 
Anderungen der Warmeverteilungs auf 
der Erdoborfiiiohe und die Eiszeiten, 
230 1 

Spitsbergen — 

D^oouverte du Spitsberg par lei Nor- 
mauds : G. Isaobsen, 463 t 
Meteorological work at Camp Wellman, 
Danes Island, 124 f 

Missions Beientiflejnes pour la Mesuro 
d’uu arc do Mcridien au Spitzberg, 
1899-1901.. 5.57 1, 092 f 
Sprigade, P., Karto von Togo, 585 f ; and 
M. Mol Bol, Grosser Deutsoher Kolonial- 
atlas, 470 1; Karte von Deutsch-Ost- 
afiika, 469 f 

Stahl, A. F., Coologisohe Beobachtungen 
in Zeutral- und Nordwest - Persien, 
4.59 1: Reisen in Nord- und West- 
persien, 119 t 

Stanford, E , Compendium of Geography 
and Travel. Vol. 1, North Africa : 
A. H. Keane, 207 § ; New map of Me- 
tropolitan railways, tram wayB,oto., 856 1 
Statistics — 

Btatistiquo annuelle de geograpbie 
oomparee, 1907 : J. Birot, 460 f 
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SteffeD, H., Embnisse der Untertuob- 
UDgen ftW das mittelobileniiohe Erd- 
beben rom Anfi^ust, 190G. .123t 
Bteiii, M. A., Acoient Khotan, 201 §; 

Central Asian Expedition, 509 * 
StephennoD, J. H. N., Elementi of Geo- 
graphy, G05 1 
Stepj>eB— 

Braenfl in Steppon verBobiedener 
Klimate, XJnterBohiede des: F. Ges- 
Bert, 854 1 

Stereo-photo Surs^eying: F. V. Thomp- 
son, 5S4 * 

Stewart, B., Active Service Pocket-book, | 
5G1 §, GOo t ; Laud of the maple leaf, 
090 t • 

Stow, G. W., Life and work of, South 
African geologist and ethnologiBi * R. 
B. Young, G05 t 

Stewart, J. E. : see Follausbee, R 
Straohey, Sir K., obituary, 342 
Strahan, A., and othere, remarks on 
** Experimentfl on Transporting Power 
of Sea OurrenU," 420: romurkfl on 
*' Jamaica Earthquake,” 271 ; Report 
of ProgreBB in the invcBtigation of 
Rivers, 810 • ; Qoology of South Wales 
Coalfield, 118 1, 458 f 
Btraube. O., Hochston Biedelungen dea 
BacheiBoh - bohmischcn Erxgebirges, 
574 1 

Stream-flow — 

Determination of stream- flow during 
frozen Bcason : H. K. Barrows and 
R. E. Horton, 124 f 
Streams : see Rivers 

Stroh, F.jGeographiBche Verbreitung von 
EiBzeitspuren auf der auisergrieoh- 
ischen ^Ikanhalbinsel, etc., 574 f 
Striimpell, Lieut., Aub West-Adamaua, 
578 1 ; Erkundung dos Furo, 336 
461 1 

StUrken, A., ReiBebriefo auB dem Pers- 
ischen Golf und Persien, 119 f 
St^a — 

DeuiBch-BloweniBchc Spracbgrenzo in 
Steiermark : R. Pfaundler, 229 f 
8u-ohou, Chiua, 511 
Sudan- 

French : Sources du Bakoy; regions 
aurifbres soudanaises : L, DosplagneB, 
4G0t 

Gezira, Marking out into minutes of 
Latitude and Longii udo : H. 1 ). Pear- 
son, W. L. Oromnlon, S. M. Vines, 

5771 

Goundam, Regime des eaux duns lu 
rt'gion lacuBtre de : Lieut. Villatte, 
120 1 

Handbook for travellers. Egypt and 
the Sudan : K Baedeker, 350 t : 
ditto: H. R. Hall, 120t; ditto, 
Murray’s, 100 § 

Longitude of Stations, Colonel Talbert’s 
Survey, 217 

Niger to the Nile, From : B. Alexander, 
121 1 


Sukeram Nala, Garbwal Himalayas, 386 

Sumatra— 

Elaarten van Noord-Sumatra, Een 
poglng tot verbetering der: W. 
?>)meli8, 676 f 

UntersuebungAroiso naoh der Insel 
Engano, Beriobt iiber die zweite: 
J. Winkler, 576 f 

Snnderduuga (Sonadhunga) Himalayas, 
886 

I SuMU, A., Grundztlgo der PhyBiBohen 
Br^unde, 287 f, 327 § ; Hoohsto Ballon- 
fahrt, 124 f 

Superior, Lake- 

International Boundary West of, II. K. 
Winohell on, 108 

Surface, G. T., Geographic influence on 
economic history of Virginia, 284 1 : 
Geography of Virginia, 402 f ; Racial 
and Regional Study of the Virginia 
population, 234 1 

Surveying— 

Stereo-phott) Surveying; F. V. Thomp- 
son, 534 • 

Sum river and valley, Kashmir, 12, 13, 
38 

Svea, Mount, Tierra dd Fuego, 344 

Swayno, F., A woman’s pleasure-trip in 
Somaliland, 350 f, 560 § 

Sweden— 

Cook’s Handbook to Norway and 
Swodon, with Iceland and Spits- 
bergen, 99 § 

Ferry Service between Sweden and 
Germany, 410 

Ma])8 : Bveriges Geologiska Undcr- 
sokning, 127 f 

Ortnamnskommitt^ns arbeton : A. 
Noreen, 674 1 

Vegetation elniger 1882-1886 entstan- 
denen sobwedischcu Insoln : S. 
Birger, 101 §, 457 f 

Swedish Magellunian Expedition, 1907- 
1909 : C. Bcottsberg, 640 • 

Switzerland — 

Eiszeitliobe Vergletsoherung dos 
SaanegebietoB : F. Nussbanm, 117 f 
Enqu^to on Suisse snr los regions 
liuguistiqucs allemands, oto. : R. 
Ifonry, 117 t 

Maps: Nova Helvetite tabula geo- 
graphioa ; J. J. Soheuobzer, 125 f 
Regime dos caux en Suisse. BEissin 
do la Reuse, G87 t : Hassin du Rhin, 
457 t, 687 t 

Schweizerische Statistik, 1 17 § 
Schweizerischo Tonlager: E. Letsoh 
and others, 230 1 

Swiss Valais; a study in regional 
geography : M. J. Newbigin,417 f" 
Wasserhosen auf Schweizer-Seen : J 
Friih. 457 t 

Sydow, E. V., and H. Habenioht, Metho- 
disoher Wand-Atlas. Australien nnd 
Polynesien, 5H0 f*' 

Sykes, H. R., The Lut, the Great Desert 
of Persia, 576 t 
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Sziclaako, A., Oumberland-Bai m SUd- 
georglen, 61)2 t ; Karte der Oumberland 
Bay (8ud-Goorgien), 242 t 

T. i 

J'aal Voloano, Crater lakes of : K. F. * 
Bacon, 231 f , 

Tafema river, Evolution of. 671 i 

Tairen (Dalny), Trade of, for J90r. ' 
(Foreign Office Bep.), 231 1 i 

'J'a Liang Bhan, country of the Loloa, 565 I 
Tallulah- I 

Drainage modifications in Tallulah | 
district: D. W. Johnson. 122 t 
Tamboukau- , 

Kcoherohes du lac Taml)oukaii : I. 
Karpovich, 689 1 I 

Tanaka, A., Tjakes of the choked haain of 
Senoumi, Kai, 6K« t I 

Taucredi, A. M., Viilcano dolla Danealla ' 
in emzioue, 849 t 

Tanganyika— , 

Botanical results of Third Tanganyika 
Expedition. General report: A. B 
Uendle, 232 1 ; 

Zoological results of Third Tanganyika , 
Expedition. Eeport on Limnonnhhi 
tang (ini ox : R, T. GUnther, 400 f 
Tang-i-Ohakabak, Persia, 151 ' 

Tttng-i-Dalan. Persia, 157 
Tangier region, Geological rosearchos by 
Tj, Gentil, 560 , 

Taug-i-Rudan Persia, 155 i 

Tarr, R. S., Malaspina Glacier, 233 1 : | 
Recent advance of glaciers in tho 
Yakutat Bay region, Alaska, 238 f 
Tasmania— ' 

Highest summit of Tasmania, Messrs. ' 
Glblin and Piesse’s observations, 109 ' 
Tauber, C., Zur Bergnamenforschung, | 

573 t . ; 

Tavera-Acosta, B., En el Bur (dialootos j 
indigenas do Venezuela), 463 f 
Tchirwinsky, P. N., Schneedliuon iiud 
Sohneebarchane, 582 f i 

Tehuantepec — 

IsthnmuM von Tehuantepec: G. W. v. 
Zahn, 462 f 
Temperature — 

Aquivalente Tomperatur oin einhoit* 
lioher Ausdruok der Klimatisohon 
Taktoren “ Luftemperatur ” und j 
** Luftfeuohtigkeit,” W, Knoche, 
35.3 1 

Tdgliohe Gang der Tomperatur in der 
^usseren Tropenzone : J. Hann, 464t 
Temple, Sir R. C., Travels of Peter • 
Mundy in Europe and Asia, 1608- 
1067, vol.l.. 847 1 
Terrestrial Magnetism- 

Department of Research in Terrestrial 
Magnetism, Report : L. A. Bauer, 
237 1 ■ 

Terrestrial Magnetic observations, | 
Recent results of : L, A. Bauer, 237 1 i 
Tertsoh, H., Neuero Versuohe zur I 


pbysikalisohen Losung dos Problems 
vom Erdinnem, 124 1 
Thames — 

Map: Bartholomew’s ‘‘Half-inch to 
mile " map of Thames, 090 f 
Tributaries of the, 620, 628 
Theal, G. McCall, History and Ethno- 
graphy of Africa south of Zambesi, 
121 1. 554 § 

Thimm, C. A., Dutch self-taught, with 
phonetic pronunciation, 087 f , Egyptian 
self-taught (Arabio), 100 f 
Thomas, H. 11. : see Strahaii, A. 

Thompson, 0., on subsidenoes in Kingston 
harbour, 261 

Thompson, F. V., Stereo-photo Survey- 
ing, 5.‘14 * 

Thompson, 1^. C , Photographs of Asiatic 
Turkey and North Africa, 587 f 
Thomson, J. P., Murrumbidgoe water 
conservation and irrigation schemes, 
222 §, 580 t 
Thuringia— 

Waldes in SlidweBt-’I’hliringon,Frlilierp 
Ausdohnnng des : L. Gerbing, 687 t 
Thwaites, R. G., Early Western Travels, 
1748-1846.. 579 t 

Tian-sban — 

Further Exploration in Tian-shan 
Mountains : G. Morzbaoher, 895 • 
Tibet— 

All tour do V Afghanistan par lo Kara- 
korum et le petit Tibet: Oommdt. 
de Laooste, 231 f 

Expedition Filohner naoh China und 
Tibet, 1903-1905, Wissonsohaftlioho 
Ergebnisse dor, 90 §, 348 1 
History of Western Tibet; one of the 
unknown Empires: A. H. Franoke, 
list, 320 § 

Journeys in, by C!ount do Lesdain, 441 
Klostor Kumbum in Tibet : W. Filch- 
ner, 90 § 

Ranges, High, of, 384 
B'itzcl des Matsohu. Meine Tibet 
Expedition : W. Filcbnor, 90 § 

Seen in Nordost-Tibet und das Matsohn- 
Problora ; W. Filehuer, 575 t 
Tlirough Kastom Tibet and Kam : 
P. K Kozloff, 402 •, 522 *. 619 * 

'rides — 

Ooeanio tides and lunar disturbance 
of gravity : Sir Q. H. Darwin, 354 t 
Tierra del Fuegn — 

Birds of . R. Crawshay, 352 1 
(Jaiui Lake, Survey in Neighbourhood 
of : 0. Scottsberg, 042 
Tiessen, E., Beobaohtende Qeographie 
und L'anderkunde in ihrer noueron 
Entwiokelung, 582 f ; F. von Richt- 
hofen’s Tagebuoher aus China, ;{48 1 
Till, A , Das grosse Naturereignis von 
1 348 und die BergstUrze des Dobratsch, 
573 t 
Tima VO — 

Matmasslicho Timavotalschluss : F. 
MUhlhofer, 347 f 
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Time— j 

List of Time Sig^naU ostablUhed in I 
various parts of the world, 693 f I 
Timeit Annual Index for 1906 . . 238 f ; 
Tippu Tib— 

btory of his career in Central Africa : 
H. Erode, 466 f 

Titicaoa, Lake, M. Neveu-Lemaire’s ; 
researches in, 325 

Tiitoni, Bignor, Italian Somaliland 
Frontier, ('>75 

Tiushova, V. N., Po Zapadnomu Berogu 
Kainohatki, 663 § 

Tizard, T. H., letter from, on “ Influence 
of loo-melting on Ooeanio Circulation,” 
226 ; remarks on “ Experiments on 
Transporting Power of Sea Currents,” 
423 

Togo— 

Map: Karte von Togo: P. Spricade, 
.585 1 

Reise dureli dio Nordostec.ke von Togo : 
— Sraond, 461 f , 

Tolai-shan range, China. 511 I 

Toledo, an historical and descriptive 
account of “ City of generations : ** A. F. 
Calvert, 457 1 

Tolma peak, Garhwal Himalayas, 369 
Tojwgrapby— 

EestreDuugen dor neueren Lan(le6to])o- 
graphie: E. Hammer, 124 1 
Manual of Topographic Methods: H. 
Cannott, 124 f 

Topographic pratique de roconnais- 
sance et d’exploration : E. de Lar- 
minat, 124 f 
Torquay — 

Plateaus around Torquay, Age and 
Origin of : A. J. Jukes-Erowne, 118 f 
Tothill fields, Westminster, 505 
Touraine — 

Castles and chateaux of old Touraine 
and the Loire country : F. Miltoun, 
347 1 

Tower Hill, Roman wall at, 492 
Trabert, W., Langauernde Fohnporiode 
im Oktober, 1007, etc., 574 f 
Transvaal — 

Agricultural and pastoral possibilities 
of the 'I'ransvaal : J. Eurtt-Davy, 122t 
Maps : Geological Survey, 858 f, 608 f : 
Portion of the Zoutpausberg : A. C. 
Murray, 120 f 

I'ruvanooro State Manual : V. Nagam 
Aiya, I18t 
Trent — 

Shaping of Lindsey by the Trent • 
F. M. Burton, 98 § 

Trimmer, F., on Fluctuations of level of 
Great Salt Lake, 568 
'J'ripoU — 

Confini e 1’” hinterland ” della 'J’ripoli- 
tania : V. R. Afrit, 122 f 
Cyr^naiquo, La: H. de Mathuisieulx, 
122t 

’I'ristan da Cunba — 

Further correspondence relating to,461 1 


Trisuli glaoier and peak, Garhwal Himu- 
layaa, 871, 872. 390 

Trotter, Sir H., Despatoh reporting upon 
operations of European Commission of 
the Danube, 574 f 

Trowbridge, C. 0., On atmospheric cur- 
rents at very great altitudes, 698 f 
Tsare-nor and Tsake-nor, Tibet, 529 
Tuoboff, V. N., Le long de la ocoi- 
dontale de Kamtohatka, 231 f 
Tnnisia— 

Tunisie et Voouvre du protoctorato 
fran 9 ais : G. Loth, 122 f, 555 § 
Turfan— 

Antionities found in Turfan by Dr. 
Eokhanskim, Summary list of; S. F. 
Oldenburg, 576 f 
Turfan oases, ruins in the, 513 
Turkestan— 

Arohssologioal disooveries in Chinese 
Tnrkes^n : E. Huntington, 230 f 
Chinesisch-Turkistan, Boriobt liber 
Reisen und Arbeiton in ; A. v. liC 
Coq, 576 1 

(.'limiitology of WoHt Turkestan : W. R 
Uic.kiniTs, 617 * 

C’onspectuH Floras Turkestnniese : O. A. 

and E. A. Fedchenko, 689 f 
Precipitation. Inoroase of, :199 
Sari-Kaudal-Sagunaki-Griippe im Duub 
von Turkestan : W. R. Rickmers, 
459 1 
Turkey— 

Hedsoliiiz-Eahn |uf Grund cigener 
ReiseHtadion ; M. Blauckenhorn, 

not 

Tuscany— 

Florence and cities ol' Northern Tus- 
cany, with Genoa; E. Hutton, 116 f 

U. 

Ubanui — 

Di8cov<Ty of ilu', Sh* H Jolmstoii on 
Mr. Grenfoll’s chum to, (i7(i 
Uotzmann, R., Geographische l^age 
Hamburgs, :I47 t 
I Uganda — 

Neir Uganda e nolla (iahma ded 
Kuwenzori : A. Roocati, 162 f 
Wondorful story of. J. D Miillins, 
690 1 

Uhlig, C., Dcr sogenminte Grosso Ost- 
afrikanischt? Grabon zwisolien Magad 
und Laua yn Mueri, 217 §, 460 t 
Ukashar nmgo, Contrul Asia, 673 
Unilla rivor, Colombia, 808 
United Kingdom — 

Agriculture and Fisheries, Bq^rd of, 
Report on decline in agricultural 
population, JlSf 

Ancient Britain and invasions of Julius 
Oeesar : T. R, Holfnes, 848 f 
Canals and Inland Navigations, Reports 
of Royal Commission, 848 f 
C'oast Erosion, Royal Commission on, 
Reports, otc., 118 f 
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United Kingdom— I 
Geologioid Stiryey, Memoirs of iho, 
230 1 

Maps: Oanal sjatems and navigable 
rivers (Royal Commission for OanaU 
and Waterways), 239 f I 

Merchant abipping in United Kingdom | 
and principal maritime countries, ' 
Tables sboi^g progress, .‘S54 t ' 

Rain, Distribution of, in space and 
time oyer British Islef< during 190G : 
H. II. Mill, 458 t 

Thiough Great Britain and Ireland 
with Cromwell : H. R. Marshal), I 
330 §, 348 1 

Voyages dans la Grande - Bretagne : 
Oh. Dupin, 126 f 
United States — 

Arid lands, National reclamation of: 

C. J. Blanchard, 579 1 
Border llufflans. With the, MeL.orios 
of the Far West, 1852-18G8; It 11. i 
WiUiams, 438 §, 679 t ' 

Climatology of United States: A J. 
Henry, 4(52 f 

Early Western Travels, 1748-1846: 

It, G. Thwaites, 579 f 
Earthquakes on Tacifio Coast, 1897 to 
190G, Catalogue of; A. G. McAdie, 
234 1 

Immigration and its ElTeet upon United 
States : V. F. Hall, 560 § 

Millions for moisture ; account of work 
of U.S. Tleolamation Service : 0. J. 
Blanchard, 122 1 

Population, Estimates of, 1904-06. . 122 f 
Primary triangulation and primary 
traverse, Results of: S. S. Gannett, 
123 1 

Swump lands of United States, Re- 
claiming the : H. M. Wilson, 122 t 
Topographic features formed at time I 
of earthquakes and origin of mounds 
fti the Gulf plain : W, H. Hobbs, 122 1 
Wave-out terraces in Kuka valley, older 
than recession stage of Wisconsin ice ; 
F. Carney, 122 1 I 

Wirtschaftsgeographie der Vorcinigten , 
Btaaten von Nordamerika : A. Oppel, I 
;5r)lt, 138§ 1 

Upbam, W.,San Francisco and Valparaiso 
eartliquakcB and their causes, 465 t 
Utah — 


Valleys*— 

Mountain-building in miniature and 
origm of Transverse Valleys : S. 
Passarge, .339 

Vttllot, H. et J., Environs de Chamonix, 
127 1 

Van don VVyuguorde’s Map of London, 
616 

Van der Hande, G. A. J., Rdsultats de 
rexpedition Bcientiilque nderlandaise 
k la Nouvell<»-Guinde. Vol. 8, Ethno- 
graphy and . thropology, 463 f 
Vanssay, — an others. Mission hydro- 
graphique de h^adagasoar, 461 f 
Vaux, G. and W. B., Glacier observations, 
233 1, r,G7 § 

Vega Je Caqueta, Colombia, .308 
Venezuela— 

Geogradtf Osioa do Venezuela, Oon- 
tribuoiones al e * A. Jabn, 463 f 
Maps : Uebersioht der neuen Landesauf- 
nahme im nordliuhen Venezuela, 580 1 
hur, En cl (dialectos indigonas de 
Venezuela): B. Tavera-Acosta, 468 + 
Venice on foot : H. A. Douglas, 99 §, 229 + 
Vernon-Harcourt, L. P., Rivers and Canals, 
125 + 

Verricr, G., Populations sauvages do TEtat 
de Bahia, 862 + 

Vesuvius — 

Constitution petronaphique du massif 
volconique du Vesuve et de la Somma : 
A Lacroix, 457 + 

Early Middle Ages, Vesuvius during 
the : C. R. Eastman, 116 + 

Eruption du Vesuve on Avril 190(5 . . . 

P. Glangeaudy 229 + 

Nuovo relievo del oono vesuviano: M. 
Baratta, 574 + 

Veth, P. J., Java; geographisob, ethno- 
logisoh bistorisoh, 231 + 

Victoria glacier, Rooky mountains, Retreat 
of, 568 

Vidal dc la Blache, P., La Franco ; 

tableau ge'o^aphique, 317 +, .').61 § 
Villatte, , Regime des eaux dans la 
region lacustn' de Goundam, 120 + 
Vines, S. M. : aee Pearson, 11 B. 
Virginia- 

Geographic influence on economic 
history of Virginia : G. T. Surface, 
234 + 

Geography of Virginia : G. T. Surface, 


Natural bridges of Utah : E. F. Holmes, 
123 + 

V. 

Vacano, M. j. von, und II. Mattis 
Bolivicn iu Wort und Bild, 351 + 
■^lentine-RiobardB, A. V., Ball’s Alpine 
Guido. The Central Alps, 99 § 

Valhalla^ Three vo>nges of a uutiiralist, 
h(‘ing an aeoounj) of many littlo-known 
islands visited by : M. J. Nidioll, 696 + | 
Valleys — • 1 

Fluvial and Glacial Erosion of : J. ' 
Brunhes, 569 


462 + 

Midsummer journey through coastal 
plain of the Carolinas and Virginia: 
R. M. Harper, 462 + 

Jtaoial and RegionHl Study of Virginia 
population, G. T. Surface, 234 + 
Records of V irginia Company of I^ondon. 
Court Book, from manuscript in 
Library of Congress: S. M. Kings- 
bury, 851 + 

ViHsclier’s view of J.ondon, 161 C.. 620 
Volcanic phenomena — 

Gouffres de la mer et la volciuisme; 
E. A. Martel, 124 + 
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Voloanoes — 

Guatemala, Voloauoee uf ; T. Anderson, 
478* 

Physioerapby of certain Volcanoes in 
Nortoem Japan, Notes on : C. E. B. 
Mitford, 187 * 

Theorien des Vulkanismns: W. von 
Enebel, 238 f 

Yolcanisme. A. Brun, 4G5t 
Volz, W., Eino Reiie an die Fliisse 
Kittam und Bum in Sierra Leone, 
121 1 

Yobs, E. L., Nicderschlagsverh&ltniBse 
von Bttdamorika, 580 f 
Voyages — 

Dutch Society for publication of Eirly 
Voyages, 572 


W. 

Waudel, C. C., Southern Appalnohian 
streams, 462 f 

Wade, E. B. H., Field method of d«‘tor- 
mining longitudes by observations of 
the moon, 603 f 
Wadi Haifa— 

Desert West of Wadi Haifa, D. Oomyn’s 
trip in, 442 

W»ber, C. de : see Weber, K I. 

Wahl, M.. L’Algerie, 459 f 
Wakimizu, T., On the lv6jima on Vol- 
cano Islands, 688 f , 

Walc(»tt, B., First ascent of Mount 
Mummery, 851 1 

Waldo, F. L., Present status of Panama | 
Canal, 123 f 
Wales— 

Geology of South Wales Coalfield: A. 
Strf&au and others, 118 1, 458 t | 
Walflsch Bay- 

Journey from Walfisch Bay to Windhuk, 
Some notes on a ; H. H. W. Poarson, 
886 §, 460 t 

Walker, G. T. ; Dallas, W. L. 

Walker, H., and E. H. Paaooe, Notes on 
certain glacierft in Lahaul, 570 1 
Wallace, Sir W., Annual Report on 
Nortbom Nigeria, 219 § 

Walle, P., Pe'rou coonomi^ue, 463 f 
Warn or Worn river, Sbari basin, 107 
Warren, P. D., Ceylon. Civil Survey 
Report, 1906. .348 1 

Washington, H. B., Catalan volcanoes and 
their rooks, 457 t 
Waterford — 

Coastal Features in County Waterford, 
Notes on some : F. R. CX Reed, 458 f, 
575 1 
Waves— 

I’rogrossive and stationary waves in 
rivers : V. Cornish, 404 1 
Surface waves produced by sledges : V. i 
Cornish, 464 f | 

Transporting power uf, 422 | 

Wealc, B. L. P., Coming Struggle in 
Kastoru Asia, 458 f, 560 § 


Weather- 

Correlation of weather and crops: B. 
H. Hooker, 124 f 

Study of weather as a branch of nature 
knowledge; M. 1 . Newbigln, 582 f 
Weber, Sir H., and F. P. Weber, 011- 
matotherapy, 99 { 

Weber, K. 1., Index do la section g^o- 



goage and the reading of ChiDeBe cha- 
racters, 088 t 

Wedderbnrn, E. M., An experimental in- 
vestigation of temperature changes 
occurring in fresh-water lochs, 681 t : 
Notes on Seiches of Loch Ness, 50 • . 
Notes on Temperature of Water in 
Loch Nobs, 49; Temperature of fresh- 
water lochs of Bcotland, 116 1 
Wogomann, G., Beitr&ge zndon Gezeiten 
des MitieHandisohen Meeres, 229 f ; 
Changes on tho Baltic Coast of Bohlns- 
wig, 102 

Wegener, G., Ueber seine Boise in Mittol 
China, 575 t 

Wehlmonn, H., and M. Moisei, Uklnga- 
Qebirge auf Grundlaga der Trianguia- 
tion und dor Messtieohaufnahmu Dr. 
KolilsohUtter’s, 585 f 
Weioker, H., Kiautachou ; das deutsohe 
Schntzgebiet in Ostasien, 458 t 
.Weinberg, B., Ueber den KoefiSzienten 
der inneren Beibung des Glotschereises, 
etc., 581 1 

Weisgerber, F., A travers les Ohiouia, 
090 1 

Wellcome’s Photograi)hic Exposure 
Record and Diary, 1908, 467 f, 561 § 
Welsch, J., Le Haut Poitou, 456 1 
Wenckstem, F. von, Bibliography of 
Japanese Empire, 849 f 
Wernicke, W., Karte der nordlirho Toil 
der Gozolle-Halbinsel, 686 f 
West, G., Notes on Aquatic Flora of Ness 
Area, 07* 

Westminster Commission, Minutes and 
rate books of the, 029, 031 
Wheeler, A O., Obscjrvations of the Yobo 
glacier, 233 1; Survey of Nakimii 
('aves, British Columbia, 888 
White, IT O., Geology of country around 
Huugerford and Newbury, 457 t 
Whitbeck, R. H., Goographioal Influences 
in tho making of New Jersey, 078 
Whitlock, G. F. A., Work on Nigoria- 
Kamernn Boundary, 106 
Wicher, E. A., Aaoont of Asama-Yama, 
2:il t 

Wichmann, A., Nova Guinea. Rcsultatji 
de Texpedition soientifique nderltmdaise 
it la Nonvelle-Guin^e en 1903. .468 f 
Wiggins, Joseph, Life and Voyages of: 
H. Johnson, 210 §;< letter from H. 
Johnson on, 458 

Wilokens, O., Erlauterungon zn R. Hau- 
thals. GeologisoherSkizzedes C^ebietes 
zwisohen dem Lago Argentine und dem 
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Seno de da Ultima Eiperaoza, H91 f ; 
Zur Geologie der SUdpoiarUndert 002 f 
Wilkinson, B. B., and others, Memoirs of 
Qeologioal Surrey, Scotland, 280 f 
Willoooks, Sir W., Nile llesorvoirB and 
the OottoQ crop, 677 f 
Williams, E. 0.,Aoross Persia, 100 §, 231 f 
Williams, B. U., With the Border 
Bufflans ; Memories of the Far West, 
1862-1868.. 438 §, 679 1 | 

Willis, B., E. Blaokweldei and B. II. j 
Sar^nt, Bosoaroh in China. Part i. 
Descriptive topography and geology, I 
;U8t 

Willis, .1. r., Ceylon; a handbook for i 
resident and traveller, (188 1 
Wilson, A. T,, Notes on Journey from ^ 
Baudar Abbas to Shiraz vid Lar, 162 
Wilson, H. M., Beolaiming the swamp 
lands of United States, 122 f 
Winchell, H. N., on International 
. Boundary West of Lake Superior, 108 
Wind, a H., A. F. Dalliuisen, and W. E. 
Binger, ('urrent measurements at 
various depths in North Soa, 465 f 
Winkler, J., Berioht liber die zweite 
Untersnohungsreiac nnoh der Insol 
Engano, 576 1 

Woeikow, A. ; see Krassnow, A. von 
Wolkenhauer, A , Nurnberger Karto- 
graph Erhard Etzlaub, 6! >4 f 
Woods, lake of the, Canada, 108 
Woodward, H. B , History of Geological 
Society of London, 238 1» 484 § 

Woolley, H., remarks on “ Mountaineer- 
ing Expedition to Himalaya of (iarh- 
wal " 892 

Workman, F. B. and W. H., loe-bound 
heights of the Mustagh, 688 f 
Workman, W. H., A study of nieves 
penitentes in the Himalaya, 582 f , 
Exploration of Nun Kun Mountain 
Qraup and its Glaciers, 12 * ; letter 
from, on Mr. Johnson’s ascent of l*onk 
E ()1..(}«8 
World — 

Early Sixteenth-Century map of the 
World l)y Fr. INI. Barbolan, 199 
Maps. Hondins’ World Map, 1611 . J. 
Hondius, 129 f; Pliilip’s series of 
Imperial Maps; World, showing 
])hyBioal features. Polar Begions, 
,S59t; Tektoniboho und seismolo- 
gisoho Uobersichtskartc dor Erde : 
F. Froob, 129 1 

Schul-Globus . J. G. Bothnug, 470 1 
Welt-Atlas: G. Freytag, 242 1 
Wright, C. W , Bcconnaissanoo of 
^^iralty Island, Alaska, 850 1 
Wright, W , Travels of Tbn Jubayr, 3.55 f, 
486 § 

Wyoming — 

Geology and Resouroes of Bighorn 
Basin, Wyoming : C. A. Fisln'r, 600 f 


Y. 


Yaxhtat Bay redon, Alaska, Recent 
advance of glaciers lu : R. B. Tarr, 
238 1 



Yemen- 


Maritime activity, 178 
Yengutsa glaoier, Himalayas, 816 
Yermoloff, A.-S., Laos intermittent de 
la Bassio d’Enrope, 441 §, 574 f 
Yezo, Volcanoes of, 190 
Yoho Glaoier, Observatioue of the: A. O. 
Wheeler, 283 1 

Young, E.. A Rational Ge )grapby, 855 f* 
4.36 S, 605f 

Young, N., Murray's Handbook for Borne 
and the Campagna,f 87 f 
Young, B. B., Life and work of 0. W. 
Stow, South African geologist and oth- 
nologist, 695 f 

Yukon Territory, Evolution of law and 
government In : J. N. E. Brown, 578 f 


Z. 

Zahn, G. W. V., Isthmus von Tehuan- 
tepec, 4r.’'> * 

Zambesi— 

Coillard of Ihe Zambesi : 0. W. Mack- 
intosh, 97 § 

Geology of Zambesi Basin around 
Batoka Gorge : G. W. Lamplugh, 
121 1 

Gorge and Basin of Zambezi below 
Victoria Falls: G. W. Lamplugh, 
183*, 287* 

Implement of palmolithio type from 
Victoria Falls, Noto on : H. Balfour, 
121 1 

Stone implements in valley of Zambesi 
around Victoria Falls, Notes on oc- 
currence of: G. W Lamplugh. 121 1 
Zanzibar — 

Positions ... of Anglo-German boun- 
dary oommission triangulation from 
Zanzibar to IMoant Ruwonzori, 460 f 
Ziegler Polar Expedition, 1908-1905. 

Scientific Results : J. A. Fleming, 236 f 
Zirknitz lake, Russia, 441 
Zoutpansberg— 

Map . Portion of the Zoutpa’isberg • 
A. G. Murray, 129 t 
Zschokke, B. : see Letsch, E 
Zuoalli, M. : see Bothaug, J. G. 

Ziindol, F. A., Tulgesohichtliche Studien 
iin uiiteren Traisengebiet (Niedoroster- 
reioh), 456 f 

Zwomer, R. N., ( >man and Eastern Arabia, 
,576 t 
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EUBOPE. 


Kbarie Estato, Plan showing Park Lane* 
Acre Strips, 508 

Keswick, Map of Country j South of, 
illustrating Stereo-photogfaphic Sur- 
veyings 5i6 

Dondon— | 

Faithorne and Nowojurt Ma]) of 165S . . i 
023 • I 

Mii]> of Southwark, 1 .542 . . 025 I 


Lon d' >n — conlinueii . 

Map showing growth from 1560 1887 : 
L. Gomme, 588 

London District, Coutour Map» 493 
Bomau London, showing Territorium, 501 
Scotland, Bathymetrical Survey of Fresh- 
water T^ooh^. Index-map of Ness B isiu, 
43 ; Plate XIV. Loch Mlior, 132 ; Plato 
XV. I/oohs Butliven and A'Choire, 132 


ASIA. 

Garhwal Himalaya, Part of, illustrating 
paper by T. G. Longstaff, 472 
Nun Run Massif and Surrounding Region 
in Suru Kashmir: Bullock-Workman 
Expedition, 132 

Persia. Country between Bandar Abbas 


and Shiraz : A. T. Wilson and A. 11. P 
Cruioksbank, 244 

Tibot, Eastern, showing Routes of P. K. 
KozIo11‘’b Expedition, 405 : Skoteh-mup 
nf Part of, (’>51 


ArnroA. 


Angola, Nortli, Map of Part of, 700 
Franco - Lilierian Boundary, 1907, Pro- 
visional Sketch, 105 

Pibor River, Sketch-map : D, Comyn, 
305 

Wadi Haifa, Sketch-map of desert rouUs 
west of: D. Comyn, 443 
Zambezi, Batoka Gorge of, Hketcdi-map 


to accompany Report . G. W. Lamplugh, 
135 

Zambezi, Uatuka Gorge, Sketch-plan at 
('hi mamba Cataracts, 150 
Zambezi, Sketch-plan of Karnmba B^ver. 
from above Kalonga’s Cleft to its ('on- 
fliienoe, 289 


AUERIOA. 


Amazon, North-West Region, Sketch- 
map illustrating H, It ice's explorations, 
309 

Guatemala, jiart of : T. Andorson, 588 
Jamaica Earthquake — 

Geological SKCtch-map of. 268 


Jamaica Earthquake^oonttnutid. 

Kingston, Plan of, showing peroentage 
of brick pillars overthrown by earth- 
quake, 253 

Sketch-map, illustruiing paper by V. 
Oornisli, 800 


ABOTIC. 

Arctic America, Survey of part of Mackenzie Delta and adjacent region : A H. 
Harrison, 369 , 


Geneuai,. 

World, Map by Fr. M BnrliolaD, N'enice, 15 14,. 244 
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ILLUSTRATIONS AND DIAGRAMS. 

KUROPE. 


I jimdon Maps, Story of — 

Agas’ plan of London, 618 
Hrar Gardon, The Glob(*. VissohorV | 
view of Loudon, IGIO . . 620 
Fleet at St. Cluid’s Well, 627 ; Fleot ut , 
Saffron Hill, 620 ; Fleet jnat after ' 
leaving Pond Street, IlaropatcMid, 626 , i 
Fleot near Tlamigge Wells, <127 
Hollar’s view of London, 1647.. 622 
, Van dor Wyjigaerdo’s maj) from tin 
King’s Palaoo to SI. Giles, 616 


Loudon Maps, Story nf—oonttnued. 
Wyngaerdo’s map, showing London 
Bridge, 617 

Scotland, Freah-water Loobs of — 

Ashie, Loch, from uorth-eaflt, 48 
Mhoi, li^h, south-oait shore, 45 ; 

south-^st end, 44 
Rnthven, Loch, Weet end of, 47 
Temporatiire diagrams, Looh Ness, 54, 
55 


ASIA. 


Bandar Abbas and Shiraz— 

Hhbanar, 165 

Daujad'Maharlu or Shiraz lake, 167 
Gachiu plain. Euh-i-Ginuo in distance, 
156 

Kara Agoeb, Footbridge over, 103; 
Gorge of, 167 

Kislii. Kuh'LGisliu in distance, 155 
Lar, Panorama of, 161 
Pas Par Dalan, 157 

Sartang date grove. Kuh-i-Hormuz in 
distance, 15! I 
Tangd-Dalan, 1511 
Tang-i-Rudari, View from, L55 
Tang-i-Tadun, Entrance into, 16.‘{ 
Himalaya of Garhwal — 

Olvangabaug, from the Bagini pass, 606 
Bbaoli river above Malari, 376 
Rataban, from slopes above Kri Udiar, 
682 

Rishi valley, from about 15,000 feet 
on Lata ridge, 661 

Trisul, View northwards from summit 
•of, 874 

Japan, Volcanoes of — • 

Azumayama, Crater lake of, 197 
Bundaisan from Lake MawaBliiro„196 
Lean volcano from south, and crater 
showing central vent, 196 
Komagatake from Lake On urn a, IHH 


Japan, Volcanoes of — continued. 

I Komagatako of Yezo, ancient wall and 
pinnacle, 188; Main inner crater, 

' 189 

Nasuyaraa ; summit crater from south- 
west, 197 

' Shiranesan of Kusatsu : view of crater 
ar d lakes, 189 ; Central lake and 
blasted trees, 181 
Nun Kun mountain group — 

Barmal glacier. View down, 31 
I 1). 41, Panorama fVom snmmit of, 30 
Hillock composed of dotritns, 17 
I Nieves Ponitontes, Mount, Summit of, 
21 ; Panorama from, 36 
Nieves penitentes on Shafat glacier, 

I 19 

I N un Kun basin^ South-west half of, 1 6 
I Perpendicular ice-oliff. Section of, in 
which the Ganri glaoier, desoendlng 
from the Non Kun, ends at bank of 
Buru river, 15 

I Shafat glacier, Upper 3 miles of, 16 
Snow-onmp, Second, beneath White 
Needle peak, 25 

Snow-oamp, Third, near south-west 
I end of Nun Kun basin, 27 

I Snow-oamp, Fourth, at base of Pin- 
nacle peak, 29 
White Needle peak, 23 


AFRICA. 


Egyptian Sudriu — 

Pibor river, 304 
Kongo, Old Kingdom of — 

Canoe Ferry iil Lufundc cunfiuoiu'u, 

.-iO? • 

Diogo Cao insoription at the month of 
tlie river Mpozo, The, 591 


Kongo, ( >ld Kingdom qf—oontinuefi. 
Kongo village soone, 003 
I Lufunde valley, One of the rooks, 5{»6 
Mln-mbe, V' alley of, 595 
Mbidizi rivtsr, On th<‘, 597 
Nkisi river, near Nkama Tambu, 595 
Nkuflii village. Tyi)ioal, 596 
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Kongo, Old Kingdom t^—eontinwd, 
;^Nlongp’^«tt^fc, 003 



_ » and basin — 

KaM^TgoFge below YiotorU falls, 187 
Batolm gorge, about 15 miles east- 
Mnoth-east of Viotoria falls, 188 
Batoka gorge at Ohimamba oataraoCs, 
Panoramic yiew of, 151 
Batoka gorge, Bird’s-eye yiew show- 
ing abandoned channel on crest of, 
147 

Batoka gorge, Diagrammatic section 
ilinstratinf general featured of 
plateau bordering the, 800 
Batoka gorge, looking downstream 
from confluenoe of Karamb%, 292 


Zatnbeni gorge and basin — eontmusd. 
Batons gorge near confluenoe of 
Miayang:n, 149 

Ohimamba, Lower cataract of, 288 
Fbod^latform in gorge at the Songwi 
confluence, Big pool on the, 148 
Flood-platform m gorge off mouth of 
the Dongwl, 141 

Karamba river-bed at the waterfall. 
Profile of, 291 

Karamba valley. Bird's-eye view look- 
ing op the, 290 ; looking up the, 292 
Rayine of northern tributary about 
20 miles east of Victoria falls, 294 
Zambezi river at Makwa, with T^ogier 
hill in background, 290 
Zambezi valley nea** mttirarn 9 qi 


AMERICA. 


Guatemala, Volcanoes of— 

Atltkn, Tropical forest «on slopes of, 
488 

Bread-hrust bomb in crater of Oeixo 
Quemado, 477 

Helvetia, ridge covered with oon- 
Bolidah^ ash, 482 

Nima river. New gorge of, at Palmar, 

481 

Santa Maria, Crater of, from above the 
baths of Sabina, 482 
Santa Maria from slopes of Cerro 
Quemado, 478 

Santa Maria, Ridge in new ash on, 

482 


Jamaioa earthquake— 

Direotions from which the after-shocks 
came (diagrams), 2G2, 264 
Extent of earthquake ss a sensible 
shook (diagram), 200 
Pall of bnllding;s, Arrosrs showing 
(diagram), 266 

Gardens House, Gordon Town, 249 
House at Buff bay, 249 
House in East Street, Kingston, First 
floor drawing-room of, 218 
House in South Oanip Road, Kingston 
248 


AH(TU’. 

Jan Mayen island, Tbo Dutch whale fisheries at, C46 

GKMKBAL. 


Distance finder, Rceves'f 426 
M*Olintook, Admiral Sir F. Tjeopold, 
Portrait of, 1 
Stereo-photo surveying— 

Oat Bells, Looking west from, 538 
Qoometrioal explanation of method, 
541 

Grange fell, Looking west i rom, 589 
Hill, South of Stonethwaite, looking 
north from, 689 
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Storoo-photo surveying— flonWnMsd. 
Keswick, Looking north-west towards, 
538 

Measurement by stereosooplo vision, 
542 

Plates, Arrangement of, 540 
Pnlfnch’s stereo- comparator, Principle 
of, 544 

Stereo-plotter, 535, 545 
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